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IMNOACHUTEJIBHASA 3AIINCKA

Hacrosmue meTonuyeckne yka3aHus MpeaHa3HAYEHBI IS U3YYEHUs y4eOHOMH
muciuiuinabel OI1.06. [pouecest hopmMooOpa3oBaHust U HHCTPYMEHTHI
U COCTaBIICHBI B COOTBETCTBHHM ¢ TpeOoBaHmsIMU DenepaibHOr0 rocyIapcTBEHHOTO
o0pa3oBaTenpHOTO  CTaHAapTa CcpeaHero npodeccmoHanbHOTO  00pa3oBaHHsS  TIO
crietmanbHOCTH 15.02.08 TexHoI0rHs MaIMHOCTPOCHMUS.

[{ens METOOMYECKUX yKa3aHUH - TIOMOYbL CTYJCHTaM BBIMONTHATH MPAKTHUCCKHUE
paboThI, CaMOCTOSATEIHLHO TOJIb30BATHCS JOMOIHUTEIBHON U CIPABOYHOM JIUTEpaTypoOid,
OHM TIOMOTYT CTYyJICHTaM OTBETHTHh NMPABUJILHO Ha IOCTABJICHHBIC BOIPOCH U 3aKPEIUTh
NpUOOPETCHHBIC 3HAHMS.

JIist KaXXK70 MpakTU4YecCKol paboThl ompeneneHbl Tema, Iellb, COJAEp)KaHue |
MOPSIOK  BBITIOTHEHHS, yKa3aH TIEPEUYCHb HEOOXOMUMBIX CpPEICTB MaTepHUATLHOTO
o0ecrnedeHus .

[{eapr0 TPAaKTHYECKUX PaOOT SBISETCSA 3aKpeIICHUE W YIIyOJcHHE 3HAHHM,
MOJIYYCHHBIX CTYJCHTAMH TIPH TEOPETUYCCKOM HW3YYEHWW Marepuajiga, a TakkKe HX
MPAKTUYECKOE MPUMEHEHHE.

3aBepIIAOIIMM  3TAllOM  BBITTOJTHCHUS MPAKTUYECKOH pabOThl  SBISETCS
COCTaBJICHHE OTYETa KaXKJIBIM CTYJICHTOM U €T0 3alllUTa y MPENo aBaTes.

K mpaktuueckum  paboTaMm TpeabsBIseTCs psji TpeOOBaHUI, OCHOBHBIM U3
KOTOPBIX SIBIIICTCS  OMHMCAHUE BCEH MPOJAEIaHHON palOoThI, TMO3BOJIAIONICE CYIAUTH O
MOJIYYCHHBIX Pe3yJIbTaTax, CTENEHU BBIMIOJHEHUS 3aJaHui U MpodecCHOHATBHOU
MOJITOTOBKE  CTYJAEHTOB. TpeOOBaHHS 1O COJACPKAHWUIO OTYETa TPHUBEIACHBI B
METOIMYECKNX YKa3aHWsSIX, B ONUCAHWUW TPAKTHYECKUX pabor. B BweBomax mo
BBITIOJTHEHHOM pa00Te KPATKO U3J1aratoTcs pe3ybTaThl padoThl.

OTtyer MmO TpakTHYECKOW  pabore odopmisercs Ha Oymare CTaHAapTHOTO
dopmara A4 ¢ 00s3aTeTbHBIM OOPMIIEHHEM OCHOBHBIX HAIMHCEH.

Bce paboThl B KOHIIE ceMecTpa CIIMBAIOTCA B CKOpociuBaresne. TUTYIbHbIN JTUCT
ABJISIETCS IEPBOM CTpaHULEH J1I0O0K paboThI

OOpa3er] HanMcaHUs! TUTYJIBLHOTO JIMCTa puBeieH B [Ipunoxkenuu.



OBILIUE ITPABUJIA BBIIIOJIHEHUSA PABOT

[Tepen BBITOTHEHUEM MPAKTUIECKON paOOTHI CTYICHT JOJIKEH:

N3yuuTh TEOPETUYECKYIO YACTh TEMBI C MTOMOIIbIO YUeOHUKA U KOHCIIEKTA.

BoinonHuTh 3afaHue A CaMOCTOSITENIbHOW pabOThl, KOTOPhIE MPEAYyCMOTPEHBI B
JAHHOW YaCTH U3y4aeMOW JTUCUUILIHHBI.

[ToAroTOBUTH K BBHIMOJHEHUIO TPAKTUYECKONM paboThl BCe HEOOXOIUMBIE
Marepuansl (JIucTol hopmara A4, KAIbKYISATOP, YEPTEKU JAeTaye, 3aroTOBOK. . . ).

[Tocne BeIMOMHEHUS MPAKTHYECKOW pabOThI MPOBEPUTH PacUYeThl U OPOPMUTH OTUET
no padore B coorBercTBUU ¢ TpeboBanusiMu ECKJ[ u MeTonuueckumMu ykazaHUSIMU IO
0(OPMIIEHUIO MPAKTHUYECKUX PA0OT, YTBEPKAECHHBIX PYKOBOJICTBOM KOJUIEIKA.

Ha kaxmom nucre pabGoThl JOMKEH ObITh yKazaH IHM@p pabOThl CHelUaIbHBIM
mpudToM B coorBeTcTBUU ¢ TpeboBanusimu ECK/I.

[1P - mpakTudeckas pabora

[1® — abOpeBuaTypa u3ydaeMomn JUCIUILIUHBI

15.02.08 - mm¢p cnennaibHOCTH

XX - mOpsAIKOBBIA HOMEDP PaOOTHI

XX - BapuaHT WA HOPSAIKOBBIM HOMEP CTYACHTA IO )KYpPHAITY

Cnatb OTYET MPENOAaBaTENI0 B CPOK, KOTOPBIN MPEAYCMOTPEH B COOTBETCTBUU C
y4eOHOM mporpaMMon U rpaduKom.

[locne BBINOJIHEHHS MPAKTUYECKOW PabOThl CTYAEHT JOJIKEH €€ 3allUTUTh YCTHO —
onpoc.

MeToau4yecKkue pPeKOMEHIANUHN IO COCTABJICHUIO OTYETOB NPH BBINOJHECHUH
NPAKTHYECKO padoThI:

VYhpaxxHeHHsT W pELICHHE 3a/lad MPOBOJATCS MO MOJIYYEHHOMY Ha JIEKLIHIX
MaTepHally U CBSI3aHbI C JIETAIbHBIM Pa300poM OTIEIbHBIX BOIPOCOB JIEKIIMOHHOTO Kypca.
Tonpko mocne yCBOGHHSA JEKIMOHHOTO MaTepuana, OH OyJeT 3akpemuiiThCs Ha
NPAKTUYECKUX 3aHATUSAX KaK B pe3yibTare OOCYXACHHS W aHaiu3a JEKIIMOHHOTO
MaTepualia, TaKk M C IOMOINbIO peleHuss NpoOJeMHbIX cuTyauuid, 3anad. [lpm sTHX

YCIOBUAX CTYACHT HC TOJIBKO XOPOIIO YCBOUT MATCpuall, HO U HAYYUTCA IIPUMCHATDL €TI0
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Ha TMPAKTUKE, & TAKXKE MOJYYUT JOTOJHUTEIbHBIA CTUMYJ JIJIi aKTUBHOW MPOPadOTKU
JIEKIUU.

[Ipu caMOCTOSITENLHOM PEIICHUHU 3aJlad HY>KHO OOOCHOBBIBATh KaXKJIbIM 3Tal
pelIeHns, UCXO/sl U3 TEOPETUUECKUX MOJ0KEHUN Kypca. Eciu CTyIeHT BUAUT HECKOIBKO
nyTel pemieHuss npoOiembl (3aJayd), TO HYKHO CpPaBHUTh MX U BbIOpAaTh CaMbli
pauroHanpHbld. [l0JIE3HO 10 Hayana BBIYKMCIEHUW COCTABUTh KPATKUM IUJIAH PELICHUS
npobiemsbl (3amaun). Pemrenne mpoOlieMHBIX 3a/ad WM MPUMEPOB CIEAYeT H3JiaraTh
noAPOOHO, BBIUMCIICHHS paclojiaraTb B CTPOrOM TMOPSIAKE, OTAEINSS BCIOMOTaTelbHbIE
BBIYHMCIICHUS OT OCHOBHBIX. PemieHuss mpu HE0OXOAMMOCTH HYKHO COIPOBOXKIAThH
KOMMEHTapHUsIMH, CXEMAMU, YEPTEKAMHU U PUCYHKAMM.

CrnemyeT NOMHUTB, YTO PEIICHUE KaXI0M yueOHOH 3aauu TOKHO TOBOJUTHCS 10
OKOHYATEIHHOTO JIOTHYECKOT0 OTBETa, KOTOPOro TPeOYeT yCIOBHE, U MO BO3MOXKHOCTHU C
BbIBOJIOM. [lonmydeHHBIM OTBET CleayeT NIPOBEPUTh CHOCOOAMM, BBITEKAIOIUMH U3
cymectBa JaHHOW 3amadd. [lose3Ho Takke — pemarh HECKOJBKHUMHU BO3MOXKHBIMHU
croco0aMu U CpaBHUTH IMOJYYEHHBbIE pe3yJbTaThl. Pelienue 3aqa4 TaHHOTO TUIIA HYKHO
POJIOKATh 0 MPUOOPETEHUS TBEPIbIX HABBIKOB B UX PEIICHUM.

OT4eT No mMpakTHYEeCKO paboTe HEOOXOIMMO BBHITIOJIHATH Ha JIHCTaX opmara
A4, ¢ coomonenuem tpedoBannii ECKJI mo ogopmiiennio TekcToBoit nokyMmeHTauu. Ha
MIEPBOM JIHCTE PaOOThI JODKEH OBITH «OOJBIIOW» IITAaMII, 2 Ha BCEX MOCICTYIONTUX —
«MajieHbKui» mrtamin B cootBeTcTBuM ¢ ECT/I.

[Ipy nmocTpaHWYHOW 3alKUCU TEKCTa CIEAYET BBIIACPKUBATH MOJISI CIHEAYIOIINX
pa3mepoB: sneBoe — 3,0 cm, mpaBoe — 1 cMm, BepxHee — 2,0 cMm, HUXKHEE — 2,5 CM., NpH
Habope TeKCTa UCToJb30BaTh: MpudT — Times New Roman, natepBast oquHapHbIH, KETIb
14. OrcTyn nepBoit cTpoku ad3ama cocrasiser 1,25 cm .

Ecnu B TekcTe paboThl UMEIOTCS TIEPEUYUCIICHHUS, TO TIEPET KaXkKIbIM MePEUUCICHUEM
CJIeAYyeT CTaBUTH JAeduc win cTpouHyio OYKBY (3a UCKIIFOUEHUEM ¢, &, 3, i, 0, y, X, 4, III, 11,
b, b, b), MOCIE KOTOpOW cTaBuUTCA ckoOa. [lepen kaxxaoil mno3uuMell MepedunucieHus
CJelyeT CTaBUTh JAeduC UM MPU HEOOXOJIUMOCTH CCHUIKH B TEKCTE JOKYMEHTa Ha OJIHO
U3 MEePEUUCIICHU, CTPOUHYIO OYKBY, MOCJIE KOTOPOM cTaBUTCS cKOOKa. JIjisi manbHeiei

JeTanu3aliy TEePEUnCICHU HEOO0XOAMMO WCIOJb30BaTh apabckue mudpbl, mocie
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KOTOPBIX, CTaBUTCS CKOOKa, a 3aluCh MPOU3BOAUTCA C ab3amHoro oTrcTyma. Kaxmwii
YHKT, HOJAMYHKT U IEPEUUCIIEHUE 3alMUChIBAIOT C a03aI[HOTO OTCTYMA.

Onedvatku, OomuCKH W TpadUUYecKHe HETOYHOCTH, OOHApY>KEHHBIE B TIpoOIEcce
BBITIOJIHEHUS OTYETAa, JOIMYCKAETCS MCHIPABIATh MOJIYMUCTKON WIIM 3aKpalluBaHUEM Oeson
KpacKOl M HaHECEHMEM Ha TOM K€ MeCTe UCHpaBICHHOro TeKcTa (rpaduku)
MAITUHOIMCHBIM CITOCOOOM HJIM YEPHBIMU YEPHUIIAMU, TTACTOU WM TYIIBIO PYKOIMCHBIM
CIIOCOOOM.

B TekcTe oTuera He JOMyCKaeTcsl MPUMEHEHUE COKpPAIEHUH 0003HAUYCHHS €IHHHIL
bu3MUeCKNX BEIWYWH, €CITU OHU yHOTPeONstoTcs 0e3 mudp, 3a UCKIIOYCHUEM EIMHUIY
(¢u3MUEeCKUX BEIMYMH B TOJIOBKaX M OOKOBHKAxX TaOJHIIbI, B paclin(poBKaX OyKBEHHBIX
0003HaYeHUH, BXOASIIUX B (DOPMYJIbI U PUCYHKH.

B tekcte oruera, 3a uckitoueHueM GopmMyii, TaOIHIl U PUCYHKOB, HE JOIMYCKAETCS
IPUMEHEHHUE:

d) MaTeMaTHYeCKOTro 3HaKa MHUHYC (—) Tepell OTPUIATSIBHBIMU 3HAYCHHSIMU
BEJIMYMH (CIEAYET MUCATh CIIOBO «MUHYC));

b) 3Haka «0» mis o0o3HaueHUs auaMeTpa (ClieayeT MUcaTh CIOBO <«JIHAMETP»).
[Ipu ykazanuu pazmepa guaMeTpa nepes pa3MEepHbIM YHCIIOM CIEAYET MUCATh 3HAK «O»;

C) 0e3 YMCIIOBBIX 3HAYCHUH MAaTEMAaTHYECKUX 3HAKOB, Hampumep > (Ooblme), <
(Menblue), = (paBHO), a Takxke 3HaKu Ne (Homep), %o (TIPOLIEHT);

Ecou B Tekcre oryera MNPUBOMAT AMANA30H YHCIOBBIX 3HAYCHHM KakKON-ITHMOO
BEJIMYMHBI, BBIPAKEHHBIX B OJHON W TOU € €IUHUIIC €€ HU3MEPEHHUs, TO 0003HAUCHUE
€IMHULIBI U3MEPEHUS YKA3bIBACTCS MOCIIE MOCIEHEr0 YACIOBOI0 3HAYEHHUS IUana3oHa.

[IpuBons HanbOOJBIIME WM HAUMEHBIINE 3HAYCHUSI BEIUYUH CIIEAyeT MPUMEHSTh
CJIOBOCOUYETAHHE «JIOJKHO OBITh HE 0oJiee (HE MEHEE)».

[IpuBoas nomycTUMbIE 3HAYEHHS OTKJIOHEHHH OT yKa3aHHBIX HOPM, TPeOOBaHMIA
CJIeAyeT MPUMEHSTh CIIOBOCOYETaHUE «HE JOJDKHO OBIThH OoJiee (MeHee)».

UucnoBble 3HaUYCHHS BEJIMUMH B TEKCTE CIEAYET YKa3bIBaTh CO CTEIIEHBIO TOUHOCTH,
KOTOpas HeoOxoauma JUisi OOBEKTUBHOTO OTPAXKEHHUS UCCIENYEMOTO SBICHUS WU
npouecca. OKpyrjieHUE YUCIOBBIX 3HAYEHUH BEJIIMYMH JOKHO OBITh OJMHAKOBBIM B

pamKax Bceil paboThl, 1100 10 MepBOro, JHOO0 10 BTOPOTO U T.J. AECATUYHOTO 3HAKA.
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JlpoOHbie umncia HEOOXOAMMO TPUBOAUTH B BHUAC JCCITHYHBIX ApoOeH, 3a
UCKJIIOYECHUEM Pa3MEPOB B JOMMax.

[Ipn HEBO3MOKHOCTH BBIPA3WUTh YHUCIOBOE 3HAYEHWE B BHJIE NECATHYHON IpoOwH,
JIOITYCKaeTCsl 3aMMChIBAaTh B BUJIE TPOCTOM APOOH B OJJHY CTPOUKY Yepe3 KOCYIO YepTy.

Nnmoctpauun (pUCyHKH, JuUarpaMMBbl, CXE€MbI) 3a MCKJIIOUCHHEM WLIIOCTpaIui
NPWIOKEHUH, CJeayeT NPUMEHITh CKBO3HYIO HyMepanuio apadckumu IudpamMu B
npenenax Bcero orduera Pucynok 1. WMmmocTtpanuu, npu He0OXOAUMOCTH, MOTYT UMETh
HAMMEHOBAHUE U MOSICHUTENbHbIC JaHHbIE (MOAPUCYHOUHBINA TeKCT). CiioBO «PUCYHOK» U
€ro HaWMEHOBAaHHWE TMOMELIAIOT T[IOCJE TMOSICHUTEIbHBIX [JaHHBIX M PacrojararoT
oCepeMHE CTPOKH IO PUCYHKOM.

B TekcTe oTyeTa npu cchlikax Ha WIUTIOCTPALIMIO CIIEIYET MUCaTh B COOTBETCTBUH C
PUCYHKOM 1.

Tabnuipl NOPUMEHSIOT I JIydllled HarISAHOCTH M yJ00CTBAa CpaBHECHUS
nokasarenieid. TaOmuIpl 3a MCKIIOUEHHEM TaOJWIl MPUIIOKECHUM, CIeTyeT HyMepOBaTh
apabckumu 1udpaMu B pejaennax oryera Tadnuma 1.

Tabnuiiel, TOJKHBI UMETh HAMMEHOBAHUE C CCHUTKOM HA MCTOYHUK.

Ha3Banue Tabmuibl JOIDKHO OTpa)xaTh €€ COJAEpX aHue, ObITh TOYHBIM, KPATKUM.
Ha3Banue Tabmuibl cienyeT mNOMeIIaTh Haja Tabnuied ¢ abd3alHbiM OTCTYNOM Ha
cleAyIoIIel CTPOKE MOCIE CJIOB «Tadauna 1».

Tabnuity ciemyer pacmoliaraTh HEMOCPEACTBEHHO MOCIE TEKCTa, B KOTOPOM OHA
YIOMUHAETCSI BIIEPBbIC, WU Ha CIEAYIONIIEH CTpaHUIIE.

B Tekcte otuera mpu CChUTKaX Ha TaOJHUIYy CIEAYEeT MHUCATh B COOTBETCTBHH C
tadnuneit 1.

Tabnuiy ¢ OOJBIIUM KOJUYECTBOM CTPOK JOIMYCKAETCS MEPEHOCUTh Ha JPYrou
muct (ctpanuity). [Ipu mepeHoce yacTu TaOMUIBI HA JAPYrod JHCT (CTPaHUILY) CIOBO
«Tabnuma» u HOMEp ee yKa3bIBalOT OJIMH pa3 CjeBa HaJl MEPBOM YACThbIO TAaOIMIIbI, HAJl
IPYTMMHM 4acTsMU nOUIIYT ciioBo «lIpopomxeHnue» u yKa3blBalOT HOMEpP TaOJUIIbI,
Hanpumep: «[Ipomomkenune Tabmuub». [lpu mepenoce Tabmuubl Ha JPYrol JUCT
(cTpaHuIly) 3arojIOBOK MOMEUIAIOT TOJIBKO HaJ ee mepBoil yacteio. IIpu mepenoce yactu

TA0JIULIBI HUKHIOK TOPU30HTAIIBHYIO YEPTY, OrPAaHUUYHMBAIOLIYIO TA0JINILY, HE IIPOBOMST.
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Tabnuiry ¢ 00NBIIMM KOJTUYECTBOM Tpad 11eaecoo0pa3Ho BEIHOCUTD B MPUIIOKEHHE.

CnoBo «lIpumedanue» cieyeT neyataTb ¢ IPONUCHOM OYKBBI C ad3ala Bpa3psKy
U HE MOJYEPKUBATb.

[Ipumeuanuss NpuUBOAATCA B TOM Clyyae, €CIM HEOOXOJUMBbl TMOSCHEHUS WU
CIIPABOYHBIE TAHHbBIE K COACPKAHUIO TEKCTA, TAOIMI] WK IpaUuecKoro MaTepuarna.

[Ipumeyanuss cienyer IMOMENaTh  HENOCPEACTBEHHO IOCIE  TEKCTOBOIO,
rpauyeckoro Marepuaga Uiu B TaOJULEe, K KOTOPBIM OTHOCATCS ATH NpuMedaHus. Eciau
OpUMEYaHHe OJIHO, TO mociie cioBa «llpumedanue» cTaBUTCA TUpPE U NPUMEYAHUE
nedaraeTcsi ¢ nOponucHo OykBel. OnHO mpuMmedaHue He HymepyloT. Heckomiabko
OpUMEYaHU HyMEpYIOT N0 MOPSAKY apaOckumu Iudpamu 0e3 MPOCTABICHUS TOYKU.
[Ipumeyanue k TabivLe MOMEIIAIOT B KOHIE TaOMMLbl HAJ JUHUEH, 0003HAYaroIIei
OKOHYaHHE TaOJINLIBI.

3aronoBku rpad M CTPOK TaOJIUIBI CileAyeT mnucaTh C MPONHUCHOW OYKBBI B
€IMHCTBEHHOM YHCJI€e, a M0/13ar0JIOBKU Ipad — co CTpOYHON OYKBBI, €CJIM OHU COCTAaBIISIIOT
OJIHO TPEUIOKEHHE C 3arojOBKOM, WM C MPONHUCHON OYKBBI, €CIM OHHM HMEIOT
CaMOCTOATENIbHOE 3HAuY€HHE. B KOHIIE 3arojloBKOB M MOJA3arojOBKOB TaOJIMUI] TOYKH HE
CTaBSIT.

JlomyckaeTcsi IpUMEHSTh pa3Mep mpudTa B TabJIMIIe MEHbIIIE, YEM B TEKCTE.

3aronoBku Trpad, Kak MpaBUJIO, 3aMMCHIBAIOT MapajuiebHO CTPOKAM TaOJIULIBI.
@opMyJIbl M YPABHEHMS CIIEYET BBIJIEIATh U3 TEKCTAa B OTJEIBHYIO CTPOKY. BbIle u Hxe
KaXKJ0 (DOpMyYJIbI UM YPABHEHHUSI JJOJKHO OBITh OCTaBJIEHO HE MEHEEe OJJHOM CBOOOJHOM
cTpoku. Eciau ypaBHEHHE HE yMEIAETCs B OJJHY CTPOKY, TO OHO JOJIKHO OBITh IEPEHECEHO
IOCJIe 3HaKa paBeHCTBA (=) WM IOCIE 3HAKOB IUTOC (+), MHHYC (-), YMHOXeHHUsS (X),
nenenust (1), WM JAPYyrUuxX MaTeMaTHYEeCKUX 3HAKOB, MPUYEM 3HAK B Hayaye Cileayrolen
CTPOKH IOBTOPSIOT.

[TosicneHue 3HaYeHUN CUMBOJIOB U YUCIIOBBIX KOY(PHUIUEHTOB ClIETyeT NPUBOAUTH

HEIMOCPEACTBEHHO 101 (OPMYJION B TOM K€ MOCJIEeI0BATEILHOCTH, B KOTOPOM OHU JTaHbI B

dbopmyite.



@opmMyibl ClaeAyeT HyMmMepoBaThb B Ipefenax paszena. B sTtom ciaydae HOMEp
(GopMyJIBl COCTOMT M3 HOMEpa pasjiesia U MOPSAKOBOrO HoMepa (hOopMyJibl, pa3/iesieHHbIE
TouKOM, Harpumep (3.1).

CchUIKM Ha HCIIOJIB30BAaHHBIE WMCTOYHUKH CIEAYET IPUBOAUTH B KBAJPATHBIX
CKoOKax, Hampumep, [1, ¢.22] (rne 1- HOMEp MCTOYHMKA B CIMCKE JHUTEpPaTyphbl, a 22 —
HOMEpP CTpPaHULbl HCTOYHHUKA).

B cnucke MCHOJIB30BAaHHOW JIMTEPATypbl, KOTOPBIA NPHWJIAracTcsi Ha OTIAEIbHOM
JaucTe, caenyeTr cHavdana ykasaTbe ['OCTel, HOpMaTUBHBIE TOKYMEHTBI C YKAa3aHUEM JaThl
UX MPUHATHA. 3aTeM B ajl(paBUTHOM MOPsJIKE (paMHINU aBTOPOB MCIOJIb30BAHHBIX KHUT,
crareil. [Ipu sToM nuiiercsa cHayana pamMuins aBTopa, 3aTeM UHUILIMAJIbI, Ha3BaHWE KHUTH,
ropoj, U34aTeIbCTBO, TOM, CTpaHuUa. IIpu MCnonb30BaHUM KYpPHAJIbHBIX WA Ta3€THBIX
cTaTeil Takke cienyer cHadana ykasate @.1.0. aBropa, 3aTeM Ha3BaHHWE CTaThU, KypHAI
(razety), nary.

[Tpunosxxenus opOpMIISIIOT KaK IPOAODKEHNE OTYETa Ha MOCIEAYIOLUX €€ JINCTaX.

B tekcte oryera Ha Bce MPHIIOKEHHUS JTOJDKHBI ObITh AaHbI CChUIKU. [IpmnoxeHus
pacronararoT B IMOPSJIKE CChUIOK Ha HUX B TEKCTE.

Kaxxnoe nmpuioxenue ciaeayeT HauuHATh C HOBOM CTPaHULBI C YKa3aHUEM CBEPXY
nocepeauHe CTpaHuiibl cioBa «I[Ipunoxenue» u ero 0603HaYeHUS.

[IpunoxeHue OOJKHO HMETh 3arojoBOK, KOTOPBIM 3alUChIBAIOT CHUMMETPUYHO
OTHOCHUTEJIBHO TEKCTa C MPOMUCHOM OyKBBI OT/IETLHON CTPOKOM.

[IpunoxeHuss JOMKHBI MMETh OOLIYI0 C OCTajJbHOM YacThlO OTYETAa CKBO3HYIO

HyMEpaLUIO CTPAHULL.
OuneHka yMeHHH BBINOJHATH pacyeTHbIE 3a]aHus (IPaKTHYecKue padorsbl).
OneHka «5» OTIIMYHO:
B JIOTUYECKOM PACCYKIEHUU U PELIEHUU HET OLUMOOK, pacyeThl BHIITOJIHEHBI

PaBUWIBHO; OTYET O(POPMIICH YHCTO, aKKYPATHO B TTOJIHOM 00bEMeE, C BBHITIOJIHEHHEM

BCEX HGO6XOI[I/IMBIX CXEM MJIM PUCYHKOB.
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Ouenka «4» X0pollIo:

B JIOTUYECKOM PACCYXXJEHUU W PEIICHUU HET CYIIECTBEHHBIX ONIMOOK, HO 3ajada
pelIeHa HEeBEPHO WK JOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OLINOOK;

oTyeT 0(OPMIIEH YHCTO, aKKYypaTHO, HO BBHIMIOJHEHBI HE BCE HEOOXOIUMBIE CXEMBI

WU PUCYHKH .

Ouenka «3» yI0BIETBOPUTEIBHO:

B JIOTUYECKOM pACCYXKJIEHUM HET CYIIECTBEHHBIX OIIUOOK, HO JIOMYyIIeHa
CYIIIECTBEHHAs OIMOKa B MATEMAaTHYECKUX pacyeTax;

otdyeT 0pOPMIICHO HE aKKypaTHO M B HEMOJHOM O0bEME, OTCYTCTBYIOT HYXHBIE

CXEMBbI WJIH PUCYHKH.
OueHka «2» HEeyJI0BJIETBOPUTEIIBHO:

CCTh CYIICCTBCHHEIC OITMOKH B JJOTHYECKOM PACCYKACHUHU U B PCILICHUU,

HCT BCCX HYXXHBIX CXCM UJIN PUCYHKOB.
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[Ipunoxenue

MunucrepcTBo 00pa3oBanus u Hayku PO
®OI'bOY BO «bpsiackuii ['ocy1apcTBEHHbBIN TEXHUYECKU YHUBEPCUTET»
[TonmurexHUYECKUI KOJIIEIK

OTUET
10 [TIPAKTUYECKON PABOTE Ne

10 y4e€OHOUN AUCIUIIIINHE
OI1.06. ITpoueccol hopmMooOpa3oBaHUsl U HHCTPYMEHTHI

CneunansHocTb: 15.02.08 TexHOJIOTHMS MAaITMHOCTPOCHUS

Tema paboThI: «

»

[KTY. [1d XXXX .000 I1P

I'pynna

CocraBuil CTyJI€HT

[IpoBepun npenogaBaTens B.A. botiko
Jlara cnpaum otuera

Onenka paboTbI

2017

12



ITPAKTUYECKAS PABOTA Nel
TEMA IPAKTUYECKOM PABOTBI: Pa3pa6oTka uepTexa OTIHBKH IO

4yepTexy aeranu. Pacder Macchl 3arOTOBKH.

IIEJIb TIPAKTHYECKOM PABOTHI:

— IPUOOPECTH HABBIKK M YMEHHSI TI0 KOHCTPYHPOBAHUIO U PACUETY
3aroTOBOK-OTJIHUBOK; PacUeTy UX MacChl;

- HAy4YUThCS MOJIb30BaThes Tadauamu 'OCT26645-85;

— HAYYUTHCS BBITOTHATH pA0OYHA YEPTEIK OTIIMBKH.

3ajayJa.

PaccuuTaiiTe pazMepbl U BBITIOJIHUTE pabOunii 4epTEX OTIUBKU B COOTBETCTBUHU C
3a/IaHHBIMU UCXOJIHBIMU JIAaHHBIMU B TaOnumax 1,2.
OtmuBka w3 ceporo uyryHa 160 HB, mioTtHOCTB y = 72 r1/em?

[Tpumycku u gomycku npuaumatorcs mo 'OCT 26645-85.

Ta6muma 1 — UcxongHbie 1aHHBIC, YePTEKU JeTaIeh

Ne papuanra ICKHU3 AeTaIn
[)1 0.4 - Ras
1,2,3
D_H+0.2
—_—
D.-0.2
D, -0.4
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4,5,6,7

th

8,9,10

Taomuna 2- VIcxoauble TaHHBIE

Ne Pa3mep neranum B MM TouyHOCTBH Macca gerajau
BApPHAHTA 1 2 4 OTJIMBKH (Ne popmyJrbl)kr
1 00 0 00 7-0-0-7 3

2 00 0 80 8-0-0-8 3

3 0 0 60 9-0-0-9 3

4 50 0 40 8008 4

5 0 0 40 8-0-0-8 4

6 0 0 50 7-0-0-7 4

7 0 0 0 8-0-0-8 4

8 00 40 0 9-0-0-9 5

9 50 60 0 7-0-0-7 5

10 50 00 0 8-0-0-8 5




BBEJIEHUE
JIuTheM MOJy4YaroT 3aroTOBKU M JIETaJIM MACcCOM OT AECATHIX J0JeH rpamma 10
COTEH TOHH.
OTIMBKM MOTYT HMETh MPOCTYIO U OYEHb CIOXHYIO (OpMY HAPYXKHBIX U
BHYTPEHHUX [TIOBEPXHOCTEU.

Jlutass 3aroroBka MOJy4YaeTCs 3aJMBKOM MeETajyla 4epe3 KaHajbl JIMTHUKOBOU
CUCTEMBI B (pOpMBI. MeTasi, OCThIBas, KPUCTAILTU3YETCS.

CrocoObl TUThsI pa3AeIsAIOT HA CAEAYIOIINE:

1) V3roToBjicHHE OTJIMBOK B pa3oBbIX (opmax (IecYaHblX, OOOJOYKOBBIX, IIO
BBITUIABIISIEMBIM MOJIEJISIM, 110 BEDKUTa€MbIM WIJIM PACTBOPSIEMBIM MOJIETSIM | [IP.);

2) U3rotoBieHHe OTIMBOK B MHOT'OKPATHBIX (TIOCTOSHHBIX) ¢opMax (JIMThbe B
KOKWJIb - METAJUTMYECKYI0 (OopMYy; IIEHTPOOESKHOE JUTHE; TUTHE TOJI AABICHUEM; JIUTHE
BBDKMMAaHUEM U JIp.);

3) U3roToBieHUEe OTIMBOK B KOMOWHUPOBAaHHBIX W IOJYIOCTOSIHHBIX (opMax,
U3TOTOBIIIEMBIX W3 METajlla CO CMEHHBIMHU IE€CYAHBIMU CTEPKHSMU; B OOJIHMIIOBAHHBIN

KOKHJIb; B JOPMBI U3 OTHEYOPHBIX MaTepUaioB (rpa@uUTOBbIEC, KEPAMUYECKHE) U AP.

[Ipu BBIOOpE crmocoba MOMy4YeHUs: OTIUMBKU YUYHUTBHIBAIOT O0BEM MPOU3BOICTBA
(KOJTMYECTBO BBIMYCKAEMbIX B TOJ OTJIMBOK); (JOPMY M pa3Mepsl JeTand, €€ TOUYHOCTD,
Marepua.

Pazmepsl OTJINBKH OombIIe pasmepoB JeTalu Ha BEJIMYHMHY
IPUITYCKOB M HAITYyCKOB.

[TPUITYCK - TonmuHa ciiod MeTallia, yaaasiemMas ¢ TOBEPXHOCTH 3arOTOBKH IIPH €€
00paboTKe ¢ MeNbl0 MpUAaHUs JeTadd HEOOXOAUMBIX CBOMCTB ((hOpMBbI, pa3Mepos,
TOYHOCTH, IIEPOXOBATOCTH, (PU3UKO-MEXAaHUUECKUX CBOMCTB).

HAITYCK - MecTHOE€ WM HEpPaBHOMEPHOE YBEIMYEHUE PA3MEPOB OTIIUBKH 10
CPaBHEHHIO C JIE€TaJIbl0, BBHI3BAHHOE OCOOCHHOCTSIMH TEXHOJIOTMU JIUThs (HAIOJHEHUS,
CTJIaKMUBAOIINE yriayOlIeHNs U BBICTYIIBI; HE IPOJIMBaeMble OTBEPCTHS U T.1.).

O0beM OTIMBKH MOYKHO pacCyUTaTh ABYMS CLIOCOOAMU:

1) x 00bemy netanu Va npubaBUTh 00bEM MPUITYCKOB M HAITYCKOB -

15



(Vip + VHanm)
Vorn =Va+ Vop + Vean , CM3
2) pa30MB OTJIUBKY Ha dJIEMEHTapHbIC (PUTYPBI U CIOXHUB 00BEMBI ATHX Guryp Vi:
Vortn=X Vi, cm
MeTtoauka pemeHus 3a1a4m:
1. Omnpenenenue Macchl JeTaju:

Mz = Vyy, KT Q)

rne: Vi - 00beM JeTal B CM°

Y - IIIOTHOCTH 4yryHa = 7,2 r/cm®

V= Z Vi, em® (2)

rae: Vi - 00beM i — oif purypsl B cM>, B JAHHOM CIIydae 5T0 0OBEM LUIHHIPOB:

- K BapuanTtam 1,2,3

T * JIa? T * Jla? T * Jl4? T * JIo?
Vi=———*h+t ——* 3+ —— *lg- —— * |, c™® 3)

4 4 4 4

- K BapuaHTtam 4,5,6,7:

n* J11° n * ]I T * JI3?

V= ——— ¥ g+ ——— ¥l - ——— * |, o® (4)
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- K Bapuantam 8,9,10:

Tf*ﬂlz 7t>x<';:[22 TE*I[32 TE*I[42
Vi=———*h+t ——*ht ——*3- ——* s, o’ (5)
4 4 4 4
2. -BHOCHM 3HadeHusT  MaMETpajbHBIX W JIMHEWHBIX Pa3sMEpoB U

JOIMyCKOB Ha HUX B Tabnuny 3, B rpadsl 1 u 2;

-OmnpeensieM oOIUH MPUITYCK HA CTOPOHY ety h = Z MM - o Tabmuie 6
I'OCT 26645-85, ctp. 10 B 3aBUCUMOCTH OT JOMyCKa HA MMOBEPXHOCTH JCTANIH; PSAaa
NPUIYyCKa OTJIMBKH, COOTBETCTBYIOIIUNA €€ KJIacCy TOYHOCTH U BHOCUM B rpady 3

Taomuner 3.

Tabnuna 3 - Pacuet pa3mepoB 3aroTOBKH

Pa3zmep Jomyck OO0t Pa3zmep
JIETaJId B MM 3arOTOBKH O, MM | IPUITYCK Z MM 3arOTOBKH B MM
1 2 3 4
Huamertp
D1 +BO | & 2*Z = D3 + o/2
- HO
) Z=
L3 +6/2
JlnnHa
1-+BO
- HO

OmnpenenseM pa3Mepbl  3arOTOBKH, YBEIWYHMBAS pa3Mep JeTald Ha BEITUIUHY
npumycka, BHOcUM 3HaueHus B Tabmuity 3, rpady 4:
Hai= Ji + 2z, MM (6)
Lsi=Li+Z, Mm (7)

BHOCHUM 3HaueHus B rpady 4 Tabmuisl 3.
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3. Omnpenensiem nmomyck Ha 3arotoBky mo tabmuie 1 'OCT 26645-85, ctp.2... B
3aBUCUMOCTH OT pa3Mepa 3aroTOBKM M KJacca TOYHOCTH OTJIMBKM, BHOCUM 3HAY€HHE B

rpady 4 TabmauIel 3, yYUTHIBAs, 9YTO OH «CHMMETPUIHBIN.

4. BeimosHsieM paOouunii 4epTek 3ar0TOBKH B CIEAYIOICH MMOCIIeIOBATETbHOCTH:

- YePTUM YEPTEXK JICTaTU B TOHKUX JIMHUSX TI0 pa3MepaM TaOIHUIlbI 2;

- BOKPYT 4epTexka JIeTaIH BIYSPUYNBAEM YEPTEK 3aTOTOBKHU C yUETOM MPHUITYCKOB Ha
00paboTKy;

- TMPOCTABJISIEM pa3Mephl 3arOTOBKHU C JOMYCKAMH M pa3Mephl MPUITYCKa,

- HaJd ITaMIIOM ITHIIIEM TEXHHUYCCKHUC Tpe6OBaHI/I$I Ha 3aroToBKY.

O6p&3€H 4YCPpTCIKa 3aroTOBKHU JaH B ITPHUIIOKCHUAX.

5. OnpenensieM Maccy 3aroTOBKH 110 OJHOMY M3 METOJIOB:

51 m;=y*(Va+Vnop+VHan), r
5.2 my=y*Vorn, r
PaccuutheiBaeM M, B rpamMmax, HEpEeBOIUM B KHIJIOTPAMMBI, OKPYIJISsS IO OJHOTO

3HAKa MOCJIe 3aIsITOM.

[Tpunoxenus
Tabmuie: n3 TOCT 26645 — 85
Tabmmia 1l TOCT 26645 —85 lomycku Ha OTIUBKH

Nureppan Jlortyck O Iy1st KIaccoB TOYHOCTH OTIIMBOK
Pa3MEPOB  3arOTOBKU
MM 5 6 7 8 9
Cepnrie 16 10 25 040 050 080 100 1,60
CB.25 1040 044 056 090 1,10 180
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CB.40 1063

050 0,64 100 120 2,00
Cs.63 10 100 056 070 110 140 220
Cg. 100 1o 160 064 080 1,20 1,60 240
CB. 160 10250 070 090 140 180 280
C8.250 10400 080 100 160 200 320
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Tabnuua 6 - [Ipunycku Ha ctopony otiuBku ['OCT 26645 — 85

O6mmit  gormyck Bux  mexanunueckoi OOmmii NpuITyCK Ha CTOPOHY IS KJIacca TOYHOCTH MM
IIOBEPXHOCTH MM 00paboTku 5 6 7 9
¢2.0,18 20 0,2 %ﬁ;’i"mw 06 07 1,0 1,2 14
UYicronas 0,7 0,8 1,0 1,3 1,5
0,8 0,9 1,1 1,4 1,6
Cs.0,2 10 0,22 Toxe 0,6 0,8 0,9 1,1 1,4
0,7 0,8 1,1 1,4 1,6
0,8 0,9 1.1 14 1,6
Cs.0,22 10 0,24 Toxe 0,7 0.8 1,0 11 14
0,8 0,8 1,1 1,4 1,6
0,8 0,9 11 14 1,6
CB.0,24 1o 0,28 Toxe 0,7 0,8 1,0 1,1 1,4
0,8 0,9 1,1 1,4 1,6
0,9 1,0 1,1 14 1,7
CB.0,28 no 0,32 Toxe 0,7 0,8 1,0 1,2 1,4
0,8 0,9 1,2 1,5 1,7
0,9 1,0 1,2 15 1,7
CgB.0,32 10 0,36 Toxe 0,8 0,9 1,1 1,3 1,5
0,9 1,0 1,2 1,5 1,7
1,0 1,1 1,3 1,6 1,8
CB.0,36 10 0,4 Toxe 0,8 0,9 1,1 1,3 1,5
0,9 1,0 1.2 1,5 1,7
1,0 1,1 1.3 1,6 1,8
CB.0,4 mo 0,44 Toxe 0,8 0,9 1,1 1,3 1,5
1,0 1,1 1,3 1,6 1,8
1,1 1,2 14 1,7 19
CB.0,44 no 0,5 Toxe 0,9 1,0 1,2 1,4 1,6
1,0 1,1 1,3 1,6 1,8
1,1 1,2 14 1,7 19
Cg.0,5 mo 0,56 Toxe 0,9 1,0 1,2 1,4 1,6
1,1 1,2 1,4 1,7 1,9
1,2 1,3 15 1,8 2,0
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Cg.0,56 10 0,64 Toxe 1,0 1,1 1,3 15 1,7
1,2 1,3 15 1,8 2,0
1,3 1,4 1,6 1,9 2,1
CB.0,64 no 0,7 Toxe 1,0 1,1 1,3 15 1,7
1,3 1,4 1.6 1,9 2,1
14 1.4 1,6 1,9 2,2
CB.0,7 n10 0,8 Toxe 11 1,1 1.4 1,6 1,8
1,4 15 1,7 2,0 2,1
15 1,6 1,8 2,1 2,3
Cs.0,8 10 0,9 Toxe 1,1 1,2 1,4 1,6 1,8
15 1,6 1,8 2,1 2,3
1,6 1,7 1,9 2,2 2,4
CB.0,9 10 1,0 Tosxe 1,2 1,3 15 1,7 1,9
1,6 1,7 1,9 2,1 2,4
1,7 1,8 2,0 2,3 2,5
Cs. 1,0 10 1,2 Toxe 1,3 1,4 1,6 1,8 2,0
1,7 1,8 2,0 2,3 2,5
1,9 2,0 2,2 2,5 2,7
Cs.1,2101,4 Toxe 15 1,6 1,8 2,0 2,1
1,9 2,0 2,2 2,5 2,2
2,2 2,3 2,5 2,8 3,0
Cs. 1,4 10 1,6 Toxe 1,6 1,7 1,9 21 2,3
2.1 2,2 2,4 2,2 2,9
2.4 2,5 2,6 3,0 3,1
Cs. 1,6 10 1,8 Toxe 1,6 1,7 1,9 2,1 2,3
2,2 2,3 2,5 2,8 3,0
2,5 2,6 2,8 3,1 3,3
Cs. 1,8 10 2,0 Toxe 1,7 1,8 2,0 2,2 2,4
2,4 2,5 2,6 3,0 3,1
2,7 2,8 3,0 3,4 3,6
Cs.2,0 10 2,2 Tooxe 1,9 2,0 2,2 2,4 2,6
2,5 2,7 2,8 3,2 3,4
2,9 3,0 3,3 3,6 3,8
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INPAKTUYECKASA PABOTANe2
TEMA: Pa3paboTka uepTeka mOKOBKU. Pa3paboTka uepTeka IITaMIIOBAaHHOW

MOKOBKH. PacueT Macchl 3aroTOBKH.

I{IEJIb IPAKTUYECKOM PABOTHI:

- MPUOOPECTH HABBIKK M YMEHHS TI0 KOHCTPYHPOBAHHIO U PacUeTy 3aroTOBOK —
MTOKOBOK; Pac4eTy UX MacChl;

- HayuuThcs noib3oBathes Tadbmuamu ['OCT 7505-89, TOCT 7829-70;

- HAYYHUTBLCS BBIITOJIHATD pa60q1/1ﬁ YCPTCIK 3aroOTOBKH.

Jlureparypa
CrnpaBouHMK TexHoJora-mamuHocrpoutens. T.1/ mox pen. A.I'.Kocuiosoii,

P.K.MemepsikoBa. — M.: MammuHoctpoenue, 1986.

3agadga Nel.

OnpenenuTs pa3Mepbl € JIOMyCKaMH 3aroTOBKHU-INTAMIIOBKH W BBIMIOJHUTH
pabouuii UepTeK.

Hcxoanble TaHHbIE TPUBEACHBI B Tabmumax 1, 2.

[IpuMep BBITIOJIHEHUST YEPTEKa MPUBOJUTCS B MPUIIOKEHUIX K METOIUYECKUM

ykazaHusM (popmar A3)

Tabauma 1 — ucxoaHble JaHHEIE

Ne Tounoc | Marepuain Pasmeps!l neranu B MM
Bapua | 1 IeTaln
HTa 3aroToB

- 1 2 3 1 2 3
1 T3 Cranp 40XH v =7,82 r/cm 30 40 40 40 60 30
2 T2 Crans 20y = 7,82 r/cm 50 60 50 50 70 40
3 T4 Cranp 45 v=7,82 r/cm 40 30 60 60 80 50
4 T3 Cranp 40XCy = 7,735 r/em 20 60 40 180 |70 140
5 T2 Cranpb C13 v = 7,83 r/cm 40 80 40 200 |90 170
6 T4 Cranp 5S0XHy = 7,861 r/cm 30 70 40 210 |80 160
7 T3 Crans 60y = 7,8 r/cm 200 |50 40 80 60 40
8 T2 Crans 10y = 7,83 r/em 300 |40 50 100 | 50 70
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9 T4 Cranp 65T y= 17,812 r/cm 350 |20 40 140 | 40 50
10 T3 Cranp 35y =7,817 r/cm
50 0 0 20 0 0
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Tabmuna 2 — 3CKU3bI AeTaiei

Pacuér npumycka 3aroToBKU-TOKOBKM TOYHOCTH T 3:

1.Paccuért maccel getaau - m
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Tac

MPOCTHIX (PUTYp, HA KOTOPBIE pa3ACNACTCS 3aTOTOBKA B M

m =V *y, ke

3.
’

2.0npenenenue rpynmsl ctanu o 'OCT 7505-89

V — o0bem pgetanu ci0XHOM (OpMBI, OH CKJIaAbIBaeTcia U3 O0OBEMOB

3.0mpenenenne mo 'OCT 7505-89 koaddurmenta maccer 3arotoBku K

4, OnpeniesieHMe MacChl 3arOTOBKA M3 = M *K KT

5
6
6
5
8
9

. Onpenenenre pa3MepoB

. 3anmonenue TaOmuner 1

. Onpenenenue npunyckoB o 'OCT 7505-89

. Onpenenenue crenenu cioxxkHocT 3aroroBku o 'OCT 7505-89

. Onpenenenne ucxognoro nuaekca mo 'OCT 7505-89

. Onpenenenue momyckoB Ha 3arotoky mmo I'OCT 7505-89

Tabmuua 1 — PacyeT npuiyckoB U pa3MepoB 3arOTOBKU

Pazmeprr neranu B | TouHOCTH O6mwmit npumyck Z | Pa3mep 3arotoBku B

MM 3arotoBku T, MM | MM MM
1 2 3 4

Junametp

@D1+BO 2*Z = @b, 1 £ 02
- HO

D> T3

Jnina

L:+BO

-HO Z= Ls1£8/2

L2

4. Pacuét xor(duniuenta ucnoybzoBanus Mmarepuana Ky

Kun = m/ m3

rIe: M — macca JeTajii B KT

M; — Macca 3aroToBKU B KT,
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IMPAKTUYECKAS PABOTA Ne3

Tema: Pacuer 31€MEHTOB peKnMa pe3aHus
Heans pabGorbl: 3akperieHue 3HaHUW. HayuuTbcsi pacCUMTBHIBATH 3JEMEHTHI PE3aHUs
IIPU TOUYCHHH.

MarepuajibHOe o0ecnieyeHue: MeToanyeckue yKkazaHus

BBenenue
K snemenTam pe3anus oTHOCATCA
- QJIEMEHTHI PEKUMA PE3aHUs,
- JIEMEHTHI CPE3aEMOI0 CIIOS.

DJIEeMEHTHI PCXKHUMA PC3aHHNA.

1) 'my6buna pezanus t, Mmm
t=h/i,mm
rae h — npunyck, MM
| — 9UCII0 TIPOXOI0B, MM

npu odtaunBaHuM U pacrauuBanuu h = (D-d) /2 MM

2) Iogaua pesma SO, MM/00

3)CkopocCTh pe3aHus — BpaIleHUs 3ar0TOBKH V, M/MUH

V= 7*D*n/1000 , Mm/MuH

4) YacToTa BpallleHUs 3aTOTOBKU N,MHH

n= 1000*V/( #*D), munt

5) Cxopocth nogaun VS, MM/MUH
VS=n* So, MM/MuH
OCHOBHOE TEXHOJOTHYECKOe BpeMs To:

To = (L/VS) *i, mun
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rae L — quna paboyero xona, MM

L= I+y+A, Mm

riae | — nHa o0pabaThiBaeMOM MOBEPXHOCTH, MM
y — Bpe3anue, MM (y=tectg ¢, mm)

A - mepeber, MM (A=1...4, mm)

DJIEeMEHTBI CPEe3aeMOro CJIOS:

1) Tonmaa cpe3aeMoro cjios a, MM:
a= S0 *sing, MM
2) [Mupuna cpezaemoro cios b, Mm:
b=t/ sinp, MM
2

3) [lnomaasr ceyeHus cpe3aeMoro cios f, MM

f=a*b=t* So, mm?

YcaoBus 3agau

M cxomHable JaHHbIE IS pacdyeTa npuBeacHbI B Ta0muIiax.

3amauda 1. OnpenenuTbh CKOPOCTh pe3aHus MPpU 00TaYMBAHUU HAa TOKAPHOM CTaHKE

3arOTOBKU AUAMETPOM J[= ... MM C 4HCIIOM 0GOPOTOB N=... MUH*

3amaua 2. Ha TokapHOM cTaHke TpeOyeTcss 0O0TOYHUTh 3arOTOBKY ArameTpom J=...
MM CO CKOpocThiO pesanus U=...m/mMuH. OnpenenuTs YUCIO OOOPOTOB MITUHICIS

CTaHKa n=... MHUH-1
3amaua3. OmnpenenuTh BeTWYUHY CcKopocTd momaun Us mpu oOTauMBaHUU

34aIrOTOBKM HA4 TOKApPHOM CTAHKC C YUCJIIOM O60p0TOB MIMMHEACITA N=... MI/IH-I, Imogayda

pesna 3a oguH 000pOoT mIHuHACIS S0= MM/00
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3anauda 4. Onpenenuts TIIyOUHy pe3anus t mpu 00TauMBaHUU HA TOKAPHOM CTaHKE
B JIBa Iepexoda 3aroToBku auameTpoM [l...mM. B uepHOBOM mnepexojie 3aroroBKa

oOTaunBaeTCs A0 [uaMceTpa J_—[O:. ..MM, B HUCTOBOM 10 AUAMCETpPA d=...mm.

3amaua 5. OmnpenenuTh OCHOBHOE BpeMsl TPH TMPOJOJIbHOM OOTaYMBAHMHM Ha
NPOXOJ 3aroToBKH OT auamerpa JI=...MMm 10 nuamerpa O0=...MM mo miuHe |=...Mm.
Yucio o6oporos mmueAens N=... mun’. Ilomaua pesua So= ...mm/06. OOTaunBanue

IMPOU3BOJUTCA 3a OAUH IIPOXOM. Pesen HpOXOI[HOﬁ C T'JIaBHBIM YTJIOM B IIJIAHC Q=...

3agada 6. OnpeaenuTh OCHOBHOE BpeMs MPHU MOAPE3KE Ha TOKAPHOM CTaHKE 3a
OJIMH TPOXOJ CIUIOIIHOIO TOpIla 3aroToBku auamerpoM JI=...mm. Ilpunyck Ha
h= = -1

00paboTKy Ha cTopoHy h=...MM. Yncio 060poTOB HIMUHIES N=...MUH

[Togaua pe3na SO= ...Mm/00. Pesen

C YIJIOM @=...

3anava 7. Onpenenurs OCHOBHOE BPEMS IIPU OTPE3KE HA TOKAPHOM CTAHKE PE3LOM
KOJbl]a OT 3aroTOBKH, uMeromed ¢opmy TpyObl. HapyxHblil auameTp 3aroToBKU
JI=...mM. BayTtpennuii muametp d=...mMm. Unciao 060pOTOB NIMMHAEIS N=. .. MHH

[Togaua pe3na So= ...MM/00.
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Tabnuua 1

No 3amaua 1 3agaua 2 3agaua 3 3agaua 4
Bapuanta | D n D \Y n So D Do d
1 2 3 4 5 6 7 8 9 10
1 80 450 |90 30 175 |0.15 75 70 69.5
2 85 430 |75 40 180 |0.18 80 72 71.0
3 88 400 |65 25 185 | 1.3 85 75 74
4 90 380 100 |35 125 |0.17 125 | 110 109
5 100 |410 |85 20 150 |0.66 150 |142 141
6 20 300 |70 150 |144 054 144 | 128 127
7 28 195 |60 120 | 172 |0.77 72 68 67.5
8 40 150 |120 130 |140 |0.56 70 65 64.5
9 55 160 |130 110 |168 |0.99 68 61 60.5
10 |75 144 | 140 (125 |150 |0.65 |50 41 40.6
11 |32 185 |95 140 |155 |0.85 |55 46 45.0
12 |45 175 105 |155 [148 |0.75 |48 40.5 |40.0
13 |64 180 |98 45 144 | 055 |44 40 39.5
14 | 88 410 |97 100 | 160 |0.45 60 51 50
15 |15 395 |80 110 | 100 |0.48 100 |90 89
16 |19 600 100 |115 |180 |[0.33 80 74 73
17 |24 540 |104 |35 163 |0.35 63 53 51
18 |30 187 |108 |20 150 |[0.64 |50 41 40
19 |35 116 |80 200 | 750 1]0.85 75 71 70
20 |46 140 |95 180 |[500 |0.17 [490 (480 (479
21 |55 160 |110 170 |465 |0.16 |465 |[451 450
22 |70 130 |125 165 [400 |0.15 |400 |386 38.5
23 |88 410 |130 |160 |160 |[1.3 60 54 53.5
24 1110 |300 |145 |155 |130 (1.2 30 28 27.6
25 140 (200 |140 (135 |146 |1.0 46 42 40.6
26 |175 [180 |110 120 |160 |0.97 30 28 27.6
27 210 |[150 |70 115 | 160 |0.96 60 56 55
28 270 [140 |60 110 |143 |0.965 |43 42 41
29 [330 [100 |50 95 145 | 0.67 |45 41 40
30 400 |75 110 |90 160 |0.45 60 49 48
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Tabnuua 2

> 3amaua 5 3anada 6 fun
Pesma
D d I n So o D h n So o
11 |12 13 14 15 16 17 18 19 20 21 22 23
1 112 |99 140 150 | 0.5 45 105 |3 105 |0.11 45 5 s
2 190 80 300 175 |04 60 120 |45 |120 |0.15 45 gt é
3 |75 66 280 150 | 0.75 30 134 |6 134 |0.13 45 [‘:& é
4 |65 55 260 194 |05 45 150 |55 |150 |0.14 45
5 |100 |92 480 140 |0.35 90 168 |35 |168 |1.05 45
6 |120 | 115 |450 155 | 0.6 45 188 |25 |188 |1.08 60
7 | 130 | 124 |485 187 | 0.5 60 205 |2 205 |16 60
8 |140 |132 | 350 110 | 0.65 90 265 |15 (235 |14 60
9 |110 |104 | 240 135 |15 45 290 |45 |265 |04 60 =
10 | 70 62 100 165 | 0.8 60 320 |4 295 | 0.34 60 %
11 |60 54 110 178 |04 30 358 |8 320 |0.124 |45 %
12 |50 45 140 260 | 1.0 90 410 |75 |358 |0.14 45 Eﬁ
13 | 110 | 108 | 240 125 |15 45 450 |7 700 |0.15 45 S‘
14 190 84 600 115 |0.75 60 500 |6 160 | 0.88 45
15 190 82 580 100 |0.18 90 12 0.6 |100 |0.08 45
16 | 150 | 142 | 720 197 0.2 60 21 05 |110 |01 90
17 180 73 280 135 |0.28 30 38 0.8 |480 |0.15 90 =
18 | 120 | 113 | 190 176 | 0.35 90 68 0.7 |630 |02 90 %
19 | 140 | 131 | 120 187 |0.48 45 124 |1 150 |1.2 90 E 5
20 | 130 | 124 | 290 110 | 0.55 90 220 |65 |185 |15 90 §
21 | 100 |90 320 140 | 0.6 45 106 |5 100 | 0.9 90 §
22 |100 |94 390 189 | 0.15 45 46 2 500 |0.17 45 =
23 | 140 | 132 | 540 197 |0.18 60 55 25 465 |0.16 45 E{
24 |95 90 300 200 |0.23 90 70 0.5 |400 |0.15 45 é E
25 (105 | 100 | 390 220 |0.24 30 88 1 600 |0.13 45 E‘
26 |98 92 360 178 |0.25 45 110 |12 |130 |12 45 %
27 | 97 90 400 165 |0.28 45 140 |15 |140 |1 60
28 |80 72 190 240 | 0.3 67 175 |18 |130 |0.97 60 -
29 | 140 | 132 | 350 168 |0.084 |90 210 |2 160 | 0.96 60 § E
30 | 145 | 138 |390 173 | 0.37 30 270 |28 |143 |09 60 é* é-
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TaOmuna 3

No 3agaua 7

BapuaHTa D,Mm d,mMm n,00/MuH So0,MM/00
1 2 3 4 5
1 120 114 450 0,3
2 115 110 430 0,4
3 80 70 400 0,5
4 170 155 380 0,65
5 80 74 410 0,74
6 120 110 100 0,97
7 90 81 315 0,12
8 120 110 150 0,92
9 150 138 160 0,79
10 100 88 144 0,67
11 55 48 185 0,54
12 120 100 175 0,46
13 90 75 180 0,4
14 85 55 410 0,33
15 100 80 395 0,27
16 90 80 160 0,28
17 75 66 154 0,21
18 65 50 387 0,17
19 100 50 416 0,14
20 85 65 446 0,12
21 70 50 155 0,4
22 60 44 170 0,74
23 140 122 188 0,28
24 130 112 110 0,34
25 100 72 175 0,37
26 90 54 180 0,48
27 105 102 400 0,20
28 85 80 420 0,10
29 95 90 110 0,40
30 135 130 200 0,20
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INPAKTHUYECKAS PABOTA Ne4

TEMA': «Pacu€T COCTaBJISIIOIICH CUJIBI PE3aHUS U MOIITHOCTH PE3aHUs TP TOUYCHUM

HEJIb MPAKTUYECKOW PABOTBHI:
—  VBYYUTh METOJMKY PacyeTa COCTARISIFOLLIMX CHII PE3aHMsL, MOLILIHOCTH Ha PE3aHUS;
—  HAYYWTHCS MOJIB30BATHCS CIPABOYHOM JIMTEPATY PO,

—  TIPUOOPECTH HABBIKM U YMEHUSI pacieTa COCTARIBTIOIIMX CHITbI PE3aHKS], MOIITHOCTH PE3aHHSL

NCHIOJIB3YEMAS JIUTEPATYPA:
1. CnopaBoynuk TexHosnora-mMaimHoctpoutess, B 2-x T. T.2 / Tlom pen. AI. Kocusosoii
u P.K. Memepskoa. - M:. Manmnoctpoenue, 1986 T.
2. CJI. Tvmmn, C.C. TvmmH. TaOmvis! Bo3BeACHHS B CTeICHb, 1972 T

3ATAYA Nel

Onpezernure criTy CONPOTURIICHNS pe3aHHi0 P 1ipy 00TaunBaHMM 3ar0TOBKH.
Marepua 3arotoBku . Pesert ocHatuieH romactvaon
I'eomeTpus pe3na . Pexumbl pezanyst

(/lanHbie cMoTpuTe B TaOmmIie 1).
3AJAYA Ne2

Ornpezienre MOITHOCTh, 3aTpaunBaeMyr0 Ha pesanrie Np u kpymsimii MomeHT MKp  mipu

00TaYMBaHMH 3ar0TOBKH. (/laHHBIC CMOTpPH TE B TAOMHIIE 2).
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Taoanua 1 — nanabie K 3agaue Nel

Ne | 3aroroBka HNucTpymeHT Pexunmebl pesanus
Ba B Marepua | Yrisl Pamny |V S t
pu Mateprar Mg b c mpu |m/Mu | MM/o | MM
) 3arOTOBKHU 3aroTOBK . Qo |y A P °

aH CTpYyMEH He I

Ta ! Ta

1 | Cranb 25 450 TI5K6 60 {15 |0 1,0 120 |0,30 2,0
2 | Cranb 35 500 TI5K6 45 115 |0 0,5 160 | 0,50 2,5
3 | Crans 65 700 T5K10 45 110 |5 1,0 130 |0,60 5,0
4 | Cranp 45 600 T5K10 45 |15 |5 0,5 140 |0,50 4,0
5 | Cransb 30 550 TI5K6 45115 |10 |10 180 |0,28 2,0
6 | Crams 40X 750 T30K4 60 |12 |0 1,5 210 0,20 1,5
7 | Crans 50XH | 700 T5K10 45 115 |0 1,0 150 0,80 4,5
8 | Crans XBI' 900 TI5K6 60 {15 |5 1,0 164 | 0,60 3,0
9 | Crans 40 520 T30K4 60 |12 |O 2,0 215 10,20 1,5
10 | Crams 65T 650 T5K10 45115 |10 |1,0 160 |0,80 5,0
11 | Crans 30X11 | 800 T15K6 60 {10 |O 1,0 200 0,30 2,0
12 | Cranp 40X 750 T5K10 90 (15 |0 1,0 130 |0,70 4,0
13 | Cramns 20 450 P18 45110 |-5 |10 35 0,20 1,5
14 | Cranb 35 500 P6MS5 45 115 |-10 |1,0 28 0,25 2,0
15 | Cramp 40 520 T30K4 60 |15 |O 2,0 180 0,20 1,0
16 | Cranb 65 700 T5K10 45 110 |5 2,0 125 |0,50 3,5
17 | Cranb 50 600 TI5K6 45 115 |0 1,0 160 |0,36 2,4
18 | Crans 65T 650 TI5K6 60 |10 |O 1,0 175 10,24 2,0
19 | Crans 30XH | 800 T5K10 45 |15 |5 1,0 100 |0,70 5,2
20 | Cranb 25 450 P6MS5 45 110 |0 1,0 30 0,30 2,0
21 | Crans 35 800 P18 45 110 |10 |20 35 0,20 2,2
22 | Cranp45 600 T5K10 60 |10 |O 1,0 120 |0,60 5,0
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23 | Cranb 40 580 T30K4 60 {18 |0 2,0 210 0,24 1,2
24 | Crans XBI' 900 T5K10 |45 |15 |0 1,0 140 0,70 |4,0
25 | Cranb 40X 750 T15K6 |60 |15 |0 1,0 180 0,32 2,8
26 | Crans 30XH | 800 T15K6 |30 |10 |5 1,0 165 10,40, |3,2
27 | Crans 50XH | 700 T5K10 |45 |15 |0 1,0 135 |0,60 |4,0
28 | Cramb 9XC 900 T30K4 |60 |15 |0 2,0 125 10,20 1,0
29 | Cranb 65T 650 T5K10 |60 |15 |0 1,0 145 10,60 |4,5
30 | Crans 6XC 850 TI15K6 |45 |15 |10 |1,0 170 |0,50 2,5
Taodauma Ne2 — 1anHbIe K 3agadye No2
3arotoBka HNuctpymenT Pexxumebl pezanust
Vsl
No D Marep Pamnyc
Bapu - | Marepuan ob e e v S t
aHTa | 3aTOTOBKH Mia " e [0) Y A Beputn | MM Mwm/06 "
3aroTOBKH PYMEHT HE UH
a r

1 Crainp 40 620 70 T5K10 | 60 10 |5 110 | 0,60 4,0
2 Craib 20 500 60 T15K6 | 45 10 |5 1,0 140 | 0,70 4,0
3 Cranps 40XH 700 80 T15K6 | 60 10 |-5 |20 240 |0,30 1,5
4 Cranp 38XA 680 75 T5K10 |45 15 |5 1.0 120 | 0,61 3,0
5 Ct5 600 50 T15K6 |45 10 |10 50 |[130 |0,50 3,5
6 Cranp 45X 750 65 T15K6 | 90 10 | O 2,0 100 | 0,70 3,5
7 Crans 45XH 750 95 T30K4 | 45 10 | O 2,0 200 | 0,15 0,80
8 Crans 35 600 80 T15K6 | 60 15 |5 2,0 170 | 0,21 0,75
9 Cranp 30J1 500 110 | T5K10 |90 10 | O 1,5 140 | 0,47 1,0
10 Crans 5S0XH 700 100 | T5K10 |45 15 |0 1.0 150 | 0,80 4,5
11 Cranb 65 700 200 | TSK10 |45 10 |5 1.5 140 | 0,30 2,0
12 Cransb 25 450 120 | T15K6 |60 15 |0 1,0 120 | 0,30 2,5
13 Crans XBI' 900 100 | T15K6 |60 15 |5 1,0 164 | 0,60 3,0
14 Cranb 65P 650 50 T5K10 | 45 10 |0 1,0 90 0,40 2,0
15 Crans 30XH 800 210 | T30K4 |60 10 | O 1,0 180 | 0,15 1,0
16 Crans 9XC 900 110 | T30K4 | 60 15 |0 2,0 200 |0,10 0,5
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17 Crainb 40 620 200 | T30K4 |60 15 |0 1,5 190 | 0,12 0,8
18 Cranp 38XH 680 130 | T15K6 |90 15 |0 1,0 120 | 0,20 1,8
19 Crainb 20 500 160 | T5K10 |45 15 |5 1,0 100 | 0,60 4,0
20 Crans 40XH 700 180 | T5K10 |45 15 |0 1,0 150 | 0,60 4,5
21 Cranp 45X 750 140 | T5K10 |45 15 |0 1,0 120 | 0,70 3,8
22 Crans50 600 100 | T15K6 |60 15 |0 2,0 180 | 0,30 1,5
23 Crainb 35 600 120 | T5K10 |45 15 |0 1,0 150 | 0,70 4,0
24 Cransb 25 450 300 | T5K10 |45 15 |0 1,0 190 | 0,80 3,5
25 Cranb 45XH 750 140 | T15K6 |60 15 |0 1,5 210 | 0,35 2,0

26 | Cranb 65 700 100 | T15K6 |60 10 | O 1,0 240 |0,20 1,0
27 Crans XBI' 900 200 | T30K4 |90 10 | O 1,0 250 |0,15 0,5
28 Crainb 30J1 500 250 | TI5SK6 |45 15 |-5 |15 290 |0,10 0,8
29 Crainp 65T 650 150 | T5K10 |45 15 |0 1,0 20 0,40 4,0

30 | Crams S0XH 180 | T30K4 |60 10 |0 2,0 0,30 3,0

700 10
BBEJAEHUE

B npaktuueckoit pabore HEoOXOAMMO pEIIMTh JBE 3amadd. Bapuant
OmpeAenseTcss Mo HOMEPY B KypHajge  TCpYMIbL. [IpakTuueckass pabota
BEITIOJTHSACTCS Ha Jucrtax ¢opmara  A4; OCHOBHas HAINKWCh Ha IIEPBOM U
nocneayromux gucrax BeinonHsercs no 'OCT 2.104. TIpoBepeHHble U 3aYTEHHBIC
MpakTH4YeCKue paboThl HEOOXOAMMO XpaHUTh JO KOHIA ceMecTpa s
dhopmMupoBaHUs KypHAJIa W CIadyu nepea  SK3aMEHAIlMOHHOW CecCuew
MPEIO/IaBaTeNIo.

Cunty pe3anusi P B mpakTHUECKHX IEJISIX PACKIIAJIBIBAIOT HA CIAEAYIOLIUE TPU
COCTAaBIISIOIIHE:

I'maBHas cocTaBisiomas cwibl pe3aHus Pz - COBINAmaeT Mo HAMpPaBICHHUIO  CO
CKOPOCTBIO TJIABHOT'O JIBUKECHUS PE3aHUS B BEPIINHE JIC3BUA.
OceBas cocraBisifonias CUJbl pe3aHus Px - JelCTByeT mapajuieibHO OCH

IJIaBHOI'O BpallaTCJIbHOIO ABHMXKCHUS PC3aHUS].
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PanuanbpHas cocrtaBisiomias cuibl pe3aHuss Py - HampaBieHa mo paguycy

BpamaTCJIbHOI0O ABMIKCHUA PE3aHUA B BCPIIUMHE JIC3BUA.

PZ’\/@2+PX2+P2

. H: ()

O61mas GpopMyna Jisi ONPEAEICHHs COCTABIISIOMIMNX CUIIbl PE3aHUS:

P = 10CH 145y Ky H 1 (2)

I'me: Cp —const

X,Y,Z - mokasaTenu CTeIeHeEN

Cp,X,Y,Z, npuHATHl [JIs1 KOHKPETHBIX (pacyeTHBIX) YCIIOBHM, 00pabOTKH,
IIPUBEJICHBI B CIIPABOYHUKE TEXHOJIOTA - MAIIMHOCTPOUTEIS
OTnuyne 3aJaHHBIX YCIOBUH 00pabOTKM OT pacyYeTHBIX KOPPEKTUPYETCS
kod(ppunmentom Kp:

Kp =KMp * Kep * Kyp * Kikp * Krp; 3)

KMp - yuuThIBaET OTIIMUKE MAaTEPHUANA 3arOTOBKH;
Kop , Kyp , KAp, Krp — yunuTbeiBaeT reoMeTpu4ecKue 3JIEeMEHTBl pe3La.
®opMmyna uisl ONpeAesieHHs MOLIHOCTH, 3aTpayMBaeMOM Ha pe3aHue Oe3 yuera

cocraBisiromux Px, Py:
Np =(Pz*V)/60* 1020
I'me: Np— MOIITHOCTh Ha pE3aHMUE;

P; - rmaBHas COCTaBJIAIOIIAsA CHUJIbI PC3aHMA,

V — CKOPOCTb PC3aHH:A.

Cuna Z pe3aHus:
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3.

METOANYECKHUE YKA3ZAHUA

OHDCILGHGHI/IC IJIABHOW COCTABJISKOIICH CHIIbI PE3aHUs P,

P, =10 Cp, * tP2 * YPx /1 K H

Cpz, Xpz, Ypz,N—[1,ctp 273...274, Tabmuiia 22]

Kp = KMp; * Kop: * Kypz * KAp; * Krp;

KMp; —[ 1, ctp 264, Tabauna 9]
Kopz , Kypz , KApz , Krp; - [1, ctp 275, Tabnuma 23]

OHDGI[GJIGHI/IC paauajbHON COCTABISIONICH CUJIbI PE3aHMS Py:

Py=10 Cpy* t * Sypy* \ml* K H

Cpy, Xoy, Yoy, M—[1, ctp 273...274, Tabmua 22]

Kopy, Kypy , KApy , Krpy - [1, cTp 275, Tabnuua 23]
Kpy = KMpy * Kopy * Kypy* Kipy * Krpy

OnpeneeHne 0CeBOM COCTABIISAIONIEN CUJIBI pe3aHus Px:

P.=10 Cpy* (P * SyPex V2 K, H

Cpx, Xpx, Ypx, M2—[1, ctp 273...274, Tabmuria 22]
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pr = KMpX * K(ppx * I<ypx>k Kkpx * Krpx

K(ppx N Kypx N K}pr N Krpx - [1, CTp 275, Ta6HI/IHa 23]

4. OnpenereHre MOIIIHOCTH 3aTPAYMBAEMON HA PE3aHUE:

( x 3amaue No2) No = P,*V kB
60 * 1020

5. Cuna COIIPOTHUBJIICHUS PE3aHUIO.

5

( k 3amaye P:“‘f@'+f§f)+ﬁ’; CH:(5) Nel)

6. KpyTsimii MOMEHT Py TOYEHUHU — MOMEHT DE3AHUS

( K 3a7a49€e  Myp= Py# ;Q Ne2) KI*MM;
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ITPAKTUYECKAS PABOTA NeS

Tema: Pacuer ckopocTu pe3anus mpyu TOKapHOU 00paboTKe
Heab padoThl: MpuOOpPETEHNE YMEHHSI M HABBIKOB TI0 PACUYETy ONTHUMAIbHBIX
3HAYEHUN CKOPOCTH PE3aHMUsI, C UCIIOIH30BAHUEM CIIPABOYHOMN JTUTEPATYPHI.
MarepuajibHoe odecnieueHue:
1)Meroanueckue yka3zaHus
2)JIutepatypa
1. CnopaBoyHUK TEXHOJOTa-MAlIMHOCTpOUTENs, T.-2/mon pemakiuenn A.Tl.

Kocunosoii u P.K. MemepsakoBa. M.: Mammnoctpoenue, 1986 r.

IHopsinok nmpoBeneHusi padoThI:

1)AHanu3 ucXOoaHbBIX JaHHBIX

2)BpiOOp pacyeTHBIX MMapaMeTPOB C HCIOJb30BAaHUEM CIIPAaBOYHOMU
JIATEPATYPbI

3)Pacuer ckopocTu pe3aHus ¢ y9eTOM yCIIOBUN MEXaHUYECKOM 00paboTKu

3anauva. Micxoauble JaHHBIC NPUBEAEHBI B Ta0OuIe 1.

Omnpenenure 3HAYEHHE CKOPOCTH pE3aHMUsS MPU HAPYKHOM IPOJIOJIBHOM
oOTayMBaHUU 3aroToBKM Ha mnpoxoa. OO6paborka uepHoBas. OOpabaTbhiBacMblii
MaTepuain, COCTOSHHE IOBEPXHOCTH 3aroTOBKH, WHCTPYMEHTAJIbHBIA MaTepHua;
CeueHHUe CTEpXKHA pe3la, ¢popMa nepeiHel MOBEPXHOCTH — Ay; T€OMETpuUs pe3lia;
MEPUOJT CTOMKOCTH pe3na — T; rioyOumHa pe3anus — 1, mogaya — S — ykas3aHbI B

tabmureNel .

BBenenue

I'maBHOE ABMIKCHUC PC3aHUsl IIpWM  TOYCHUHM SABJIACTCA BpalllaTCIbHBIM.

Cosepmaer ero 3arotoBka. O6o3Havaercst ono — Dr.
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['maBHOE NBH)KEHHUE pe3aHUsl MMEET HauOOJBIIYI0 CKOPOCTb M ONPEIENseT
HaNpaBJIEHUE U CKOPOCTh JedopMalluii B MaTepuaie Cpe3aeMoro cjos, HalpaBiIeHHUe
CX0/1a CTPYXKKH U €€ hopMmy.

O} PexTHBHOCT W KAa4eCTBO M3TOTOBJICHUSA JETaliell MalluH 3aBUCAT OT
palMoOHAIBHOIO MPOBEAEHUs mpolecca 00paboTku pezaHueM. OAHON U3 OCHOBHBIX
XapaKTePUCTUK MPOLECCa Pe3aHusl SABIAECTCS CKOPOCTh IJIAaBHOTO JBUKEHUSI PEe3aHUs
V. Ilpu BbIOOpE CKOpPOCTH pe3aHus HEOOXOJWMO NPUHUMATH €€ ONTUMAaJbHOE
3HAa4YCHHE, TO3BOJISIIOIIEE MOIYYUTh BBICOKME TEXHUKO — YKOHOMUYECKUE NTOKA3aTeNN
(MpOU3BOUTENBHOCTh MEXAHMYECKOW 00pabOTKH), C Y4YETOM BO3MOXXHOCTb HX
peanu3alyy Ha UCHOJIb3yeMOM O0OPYIOBAaHUHU, C y4e€TOM (DaKTOPOB ONTHMU3ALINY;
T.€. OTPAHUYUBAIOIIUX (DAKTOPOB, TAKUX KAK TOYHOCTh M KauyeCTBO OOpPabOTaHHBIX
MOBEPXHOCTEHN, CBOMCTBA MaTepUajoB 3arOTOBKM M MHCTPYMEHTA, F€OMETPUUYECKUE
AJIEMEHThl MHCTPYMEHTA, COCTOSIHME IOBEPXHOCTEH MHCTPYMEHTAa M 3aroTOBKH,
(baKkTHUEeCKMX NEPHOJ0B CTOMKOCTH MHCTPYMEHTA, BEJIMYMHA TIyOUHBI pe3anus t u
[I0/1a4u S.

Taomuna 1 — Ucxonuele JaHHBIE

Ne | Marepuan Marepuan |t S T [Tpumeuanus
Bap | 3arOTOBKH Ne3BUs MM | MM/00O | MUH

uaH

Ta

1 Cranb 20 6,=500mIIa | TS5K10 4 0,4 45 | Ay - mnockas
2 Cranb 5 6,=420ml1a T15K6 2 0,25 60 | ¢ dackoii

3 Cranb 45 0:=600MmIIa | T30K4 1 0,2 60 3aroroBka-

4 Cranp 60I'6,=900MmITa | TSK10 4 0,4 45 | mokoBka 0e3
5 Cranp 40Xo,=800mIIa | TISK6 1,5 {0,28 60 | KOpKH

6 | Cranb 36,=400mIla | T30K4 1 |02 |45 |CHH]A

7 Cranb 406,=600mIla | TSKI10 35 |05 60 | KeCTKad

8 | Crams 200,=500mIla | TI15K6 |2 [0,24 [45 |Pabora ¢
9 Cranpb 456,=600mlIla | T30K4 1,5 |0,22 60 | OXJWKIACHHCM
10 | Cramp 40X0,=800MmIIa | TSK10 5 0,4 45




MeToauyeckue ykazaHus
[Ipu  TO4YeHUH OITUMAJIbHBIE 3HAYECHUSA CKOpPOCTH pe3anus
PACCUUTHIBAIOTCS 10 AIMIIUPUUYECKON popmyiie:
V =Cv: Ky/ (T e tXe sY), M/muH
I'me: Cv-const,
M- OTHOCHUTEJIbHAS CTOMKOCTb,

Cyym;x;y - 1ctp.269-270, Tabn. 17.

Kv~ KM\/ : Kuv : Knv : K(pv' K(plv' KN -

rne K - mompaBounsie koddduimentsr - [lctp. 261-263,ctp271; Tabdmn.
1,2,5,6,18].
Ky - y4UTBIBAaET MaTepHall 3ar0OTOBKH.
Ku-- yYUTBIBa€T MaTepuail HHCTPYMEHTA.
Knv - YUUTBIBAET COCTOSIHUE 3arOTOBKU

Kov ,Ko1v, Krv - yIUTBIBAIOT reOMETPUIO JI€3BUSI.

IHPAKTHYECKAS PABOTA Ne6

Tema: Pacuer u KOHCTpyHpOBaHUE TBEPAOCIIIIABHOTO pe31a.
Heas 3austusa: IlpuoOpereHre yMeHUH W HaBBIKOB pacyeTa U

KOHCTPYHUPOBAHHUSI PE3LOB.

MarepuajibHoe o0ecnieueHue :
1. Meroauueckue yKa3aHusl.
2. CrnpaBoYyHUK HMHCTpyMeHTanbIuka mon pena. M.A. OpaunapueBa.- M.:

Mamnoctpoenue. 1987r.

IHopsinok BbINOIHEHHS PA0OTHI :

1.Ananu3 ycnoBus 3a/1a4u - UCXO/IHBIX JAHHBIX.
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2.Pacuet 1 KOHCTPYHPOBAHUE PE3LIA.

3.BbITOJTHEHHE DCKH3A.

Beenenue

Kaxnprii peserr coctonut u3 padoueid yacTu (TOJOBKU) U KPETMEKHOW YaCTH
(crepxHst WM Tena pesna). KpenexHas 4acTb CIOYKUT Ui 3aKpEIUICHHs pe3lia Ha
CTaHKe, a paboyas 4YacTh IpeAHa3HaydeHa s oOecneyeHus pe3anus. Ha puc.l
MOKa3aHbl TOKAPHBIM IPOXOJHOW MPSIMOM MPaBbIM PE3ELl MU TOKAPHBIM OTPE3HOM
pesen. Pabouas yacth pes3na — se3Bue (rojloBKa) OrpaHuueHa TPEMS MOBEPXHOCTAMM:
MepeIHEN, 3aIHEN TJIaBHOW W 3aIHEM BCIIOMOTaTEJIbHOW. [ 71aBHasA pexylas KpOMKa
oOpazyeTrcsi OT TepecedeHus TMepelHe | TJaBHOM 3aJHEeW MOBEPXHOCTEH, a
BCIIOMOTATENbHAsT ~ pEXKyllas KpPOMKa — OT IIepecedyeHus MNEpPEeNHen U
BCIIOMOTATEIbHOM 3aJlHE MOoBepxXHOCTEH. CleayeT ydecTh, UTO pe3el OTPE3HOM
MMEET JIBE 3aJIHHE BCIIOMOTATENIbHBbIE MOBEPXHOCTH, IMOATOMY y TaKUX PE3LOB JIBE
BCIIOMOTaTEJIbHBIE  PEXYIIME KpPOMKM. MecTo mnepecedyeHuss TJIaBHOM U
BCIIOMOTATEIbHON PEXYIINX KPOMOK Ha3bIBAETCSI BEPLUIMHOM pe3Lia.

[lepenHell MOBEPXHOCTHIO HA3BIBAETCSA Ta, MO KOTOPOM CXOAUT CTpykka. Ha
MepeIHe TOBEPXHOCTU Cpe3aeMblil ciioil jaedopmupyercss u (opmupyercss B
CTPYKKY: YZ€IbHas cwia ae(GopMalyMu B CPEIHEM COCTaBIseT okono 150 kI'/mm?,
4TO B Iepecuere cocTaBuUT 15 ToHH Ha 1 cm? Takyro GONBINYIO HATPY3KY MOMKET
BBIJIEP)KaTh TOJBKO BBICOKONPOYHBIA HWHCTPYMEHTAIBHBIA MaTepuai, I[03TOMY
pabouyasi 4YacTh PEXKYIIEr0o WHCTPYMEHTA BBINIOJIHSACTCS W3  BBICOKOTPOYHOMN

3aKaJIeHHOM I/IHCTPYMeHTaJIbHOfI CTaJIn I TBCPAOIO CIlIaBa.

Puc. .1. DnemeHThl paboyeil 4yaCTM TOKAapHOro MPOXOAHOro pesma: 1 —

nepeHss NOBEPXHOCTh; 2 — IJIaBHAs PexXyllas KpoMKa; 3 — IJIaBHAasl 3aJHSS
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MOBEPXHOCTh; 4 — BEpIIMHA PE3Ia; 5 — BCIIOMOTaTelIbHAs 3aHSST TTIOBEPXHOCTH;
6 — BcriomMoraresbpHas pexylnas KpoMKa

Knaccuduxanus pesnos. Pesnbl kiaccuuiupyoT mo HampaBieHUIO MOavH,
1o ¢GopMe U PaCcCHOJIOKEHUIO TOJIOBKH.

[To HampaBiieHHIO TIOJIaYU PE3IBI PA3NIEISAIOTCS Ha MpaBble W JeBbie. MeTon
OTIpEICIICHHS PE3II0B I10 To1aue MoKa3aH Ha puc. 2. Ha TokapHBIX cTaHKaX MPaBBIMU
pe3iiamMu paboTaroT crpaBa HajaeBO (IO HAIpaBJIEHUIO K MepenHei 6abke cTaHka), a
JIEBBIMU — CJIEBA HAIpaBo (110 HAIIPABJICHUIO K 3a/IHEH 0a0Ke CTaHKa).

[To dopme TOJIOBKM U €€ pacIoioXeHHIo (puc. 3) pe3lbl pa3AeisioTcs Ha
npsimble (puc.3a), ororHyThIe (puc.36) U u3orHyThie (pHc.36). Kpome Toro, pesis
MOAPA3JEIAIOTCS Ha pe3lbl ¢ OTTAHYTHIMU (puc.32) U OOBIYHBIMH T'OJOBKAMH

(puc.32).

Puc. 2. Knaccudukanus pe3roB o HapaBiICHUIO ABUKEHUS MOIAYN:

1 — raBHBIE peXyLIE KPOMKH; 2 — JIEBBIN pe3ell; 3 — MpaBblid pe3ell

Bbapx
Aebsid Aebsit
absi fipabsii -
2)

Puc.3. Knaccudukauus pe3nos no ¢popme rojoBKU:
a — mpsiMble, 0 — OTOTHYThIE, B — M30THYTbHIE, T — C OTTAHYTOM

TOJIOBKOU
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[To crmocoOy H3roTOBIEHHUS €CTh LENbHBIE, COCTaBHbIE M COOpPHBIE pE3LIbl.
COopHBIE KOHCTPYKLHU PEXYIIMX HHCTPYMEHTOB OOECIEYMBAIOT 3HAYUTENIbHYIO
DKOHOMHIO HHCTPYMEHTAIBHBIX MAaTE€pUaIOB U CHIKEHHE DKCILIyaTallMOHHBIX
pacxoa0B H3-3a BO3MOXXHOCTH MHOIOKPAaTHOI'O MCIIOJIB30BAaHUs KOpIyca U 3aMEHBI
PEXKYIIMX DJIEMEHTOB I0CJI€ UX N3HAIIMBAHMUS.

Pe3upl, ocHamieHHbIE MHOTOTPAaHHBIMU TBEPIAOCIUIABHBIMU IUIACTUHAMHU C UX
MEXaHUYECKUM KPEIUICHUEM K KOPIIyCY HHCTPYMEHTA, LIMPOKO PaCIpOCTPaHEHbI
BCJIEJICTBUE UX NPEUMYILECTB 10 CPABHEHUIO C TBEPAOCILIABHBIMU MHCTPYMEHTAMU
COCTAaBHOM KOHCTPYKILIMH, Y KOTOPBIX IUIACTUHBI C KOPILYCOM COCIUHEHBI ITAUKOH.

3agada: PaccuWTaTh MU CKOHCTPYHMPOBATh COCTAaBHOM TOKAapHBIM MPOXOIHOI
pe3ell ¢ MIaCTUHOM U3 TBEPAOIo CIUIaBa JUisl YePHOBOIO0 OOTaYMBAHUA Baja U3 CTaJIH

. Anamerp 3arotoBku [I= MM; riayOuHa pe3anus t

= MM; BbUIET pesia | = MM; T[ojJada pe3la Ha 00OpOT 3aroTOBKH
So MM/00
JlaHHBIE K 3a7a4e IPUBECHBI B TabauIe 1

Tabmauia Nel — Ucxonusie faHHbBIE

Bapuant Matepuan - sarotonii D, mm t, MM S, MM I, MM
CTaJb
1 40XH o= 800MIIa 150 6 1,0 50
2 650" 6,= 750MlIla 200 4 1,4 60
3 XI" 65 =1000MIla 75 2 0,25 45
4 Cr 5 0s=450MIIa 100 3 0,35 65
5 45X 6s =900MIla 120 4 0,5 40
6 Cr 5 6:=600MIIa 125 5 0,8 55
7 40T" 6, =890MI1a 220 2,5 0,3 70
8 Y7 6,=850MIla 250 4,5 0,5 60
9 Cr 3 6:=400MIIa 70 3,5 0,35 35
10 38XA 0:=900MIla 90 25 0,2 40

MeToauyecKkue yKasaHus
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1. Marepuan qyis kopnyca pesua — yraepoaucras Crainp 50
oz = 650MIla u 1oMyCTUMBIM HaIpsHKEHHEM Ha U3THO Gux= 200Mmna

2. I'maBHast cocTaBISIONIAs CHIIBI PE3aHUS

P,=9,81Cp t*- %K, (H)
Cps, x, Y, Kp; - oM. Tabmury 2.

3. [lInpuHy nomepeyHoro ceyeHus Kopiyca «0» MoXXHO onpenenuTh 1mo GopMyiie:

- 1S KBapaTHoro ceyenus b = h

1.6tb=h.:b=
tb=1h (MM)

[TpuHumaem Ommkaiiniee cedeHrne Kopiyca 1o tadauie 3, re JaHbl 3HaYSHUS

BBICOTHI N, cooTBeTcTBYIOMIIME hopmyiie h = 1,6*D.

4. TIpoBepka MPOYHOCTH M KECTKOCTU KOpITyca pe3iia:

— MakKCHUMaJlbHasi Harpyska, JoIIyCKacMasa IIPpOYHOCThIO pE311a,
2
B b*h * Oy

PZ,I[OH T 6*1 (xI'c)

- MaKCUMaJIbHaA HArpy3ka, J011yCKacMas KCCTKOCTbIO PC3Iia,

E o *
p _3f'E”I
HECT 13

(xI'c),

f=0,1 MM — cTpera mporuba pesia, JormyckaeMasi Ipu YepHOBOM TOUCHHUH.
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E = 20000 krc/MM2 — MOAyIb YOPYTOCTH MaTepHala pesla.

| = b*h® MM — MOMEHT HHEpIMHK cedeHHns KOpITyca pe3la.

Pesert o0namaeT 1o0cTaTOYHON MIPOYHOCTHIO M JKECTKOCTHIO, €CIIA COOTI0TaeTCsI
yCIIOBHE

P; non. > P; < P;xkect

5. Konctpykrusnbie pazmeps pesna npuaumaeM mo CT COB 190 — 75,
cM. Tabnuiy 4. Ilnactuny TBepaoro craBa npuHumaem o 'OCT 2209 — 82.

Marepuan nnactunsl: - TBepAsii cruiaB T15K6, TSK10, T14K8

6. 'eomeTpuyeckue >1eMEHTHI JIE3BUS BEIOWpaeM 1o TaliuIie S.

7.0Tnenka nepeaHeld MOBEPXHOCTHU U 3aJIHEH MOBEPXHOCTH JIE3BUS Ra=0,125

MKM

8. BBINOJHSAEM 3CKW3 pe3lla C YKa3aHWeM TabapuTHBIX pa3MepoB, (opmbl u

MECPOXOBATOCTHU HOBerHOCTef/'I JIC3BHA, OCHOBHBIX YIJIOB JIC3BHA.

l

PN
1 1
= ]
Tabmauma 2
Marepuan paboueit yacTu pesia Cp X Y Kp
TBepawiii cruraB 300 1,0 0,75 Km
beicTpopexyias cranb 200 1,0 0,75 KM
Kn = ( O -\fn
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re:
n=0,75— s TBepAOrO CIuiaBa 3aroToBkH oz < 600 MIla

n = 0,35 — m1s ObICTpOpEXKYIIEH cTanu, 3aroToBku 6; < 600 Mlla

n = 0,75 — s TBEPAOCIUIABHBIX U OBICTPOPEXKYIIUX PE3IOB, 3arOTOBKHU Gy >

600 MlIla

Tabnuna 3

B (MM) h (Mm) B (MM) h (Mm)

10 16

12 20

16 25 32 50

20 32

25 40

Tabnuna 4

B h L r I n B h L r I n
10 |16 100 (05 |8 5 25 40 (200 |20 (20 |14
12 |20 120 |1,0 10 6 20 32 |170 |15 |16 |12
16 |25 140 |1,0 12 8 32 50 (200 |20 |20 |14

Tabnuua 5
Bun o6pabotkun | @opma nepeaHen

TIOBEPXHOCTH i ” ! *

YepHoBoe 1.Ilnockas ¢ dackoit f

TOUCHUE pe3laMiu | 2. i
p 2. PapuycHas ¢ gackoit fc| o 15-10 |-5-10 |6-12

TBEPAOIro CIUIaBa paguycom R

CTaJIen

Benuuuna dacku  f it B=10-20 MM f =0,4mm
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st B=25-32mMm f=0,6 MM
st B=40-50mm f=0,9Mm

VYrox ¢packu y; = (-5)° - (+10)°
Pamnyc nynku R =4,0...6,0 Mmm
['nmy6una nynku 0,1 ... 0,15 mm
[upuna nynku B =2,0 ...2,5 mm

1.  IInockas ¢ packoi

-
\

ITPAKTUYECKAS PABOTA Ne7

Tema: PacueT u npakTU4eckoe OMpe/IesICHHE PEKUMOB pe3aHus MPU TOUCHHH.

HCHB 3aHATUA: HpI/IO6pCTeHI/Ie YMGHI/Iﬁ N HABBIKOB Ha3HA4YCHUA PCKHMOB

pe3aHusl UCIIOJIb30BAHUS, CIIPABOYHOM JIUTEPATYPHI.

1. MarepuanbHoe oOecreueHue:
1) Metoauueckre yka3aHus K IPaKTUIECKON paboTe.
2) CripaBouHas JIATEpATypA.
2.1 CipaBOYHHUK TEXHOJIOTa-MaIlIMHOCTpouTesa, ToM 2; mox pea. A.I'. Kocumosoi,
P.K. Memepsikoa — M.: MammHoctpoenue. 1985r.
2.2CnpaBOYHUK  HHCTpyMeHTanmblmuka mox pen. WM. A.  Opaunapuesa,
M.Mammnoctpoenue. 1987r.
IHopsinok BeINoIHEHUS PA0OTHI:
1. AHanu3 UCXOJHBIX TaHHBIX (YCIIOBHS 3a/1aun).

2. Bp160op cxembl pe3aHusl.
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3. BbI0Op pexylero HHCTpyMEHTA.

4. Ha3HnaueHue pexuMa pe3aHusl.

5. OHpeﬂCJICHI/IG OCHOBHOI'O TCXHOJIOTHYCCKOI'0O BPCMCHU.

3agadya: Ha TtokapHO-BUHTOpe3HOM cTaHke Mmojenu 16K20 mnpousBoaurtcs

YCPHOBOC HAPYIKHOC TOYCHHUC IMOBCPXHOCTHU 3aIrOTOBKH Ha IMPOXOA, C OXJIAKIACHUCM.

Cuctema C.ILU./I. - xécTkas (CpeaHel )KECTKOCTH).

Pasmepnr 3aroroBku a0 obpadotku: duamerp = ...mm; Ilocie o6paboTku:

d =..mm. [JlnuHa 00pabaThiBaeMOW MOBEPXHOCTH |=...MM; MaTepHual 3arOTOBKH...

Cocrosinue IMOBCPXHOCTHU 3ar0OTOBKHM...,

IIOBOJKOBOM.

1.Haueptuth cxemy o0pabOTKH.

2.BpiOpaTh pexxyIMii HHCTPYMEHT.

3. HazHauuth pexum pe3aHus.

4.0Hp€I[€J'II/ITL OCHOBHOC TCXHOJIOTHYCCKOC BPCMA.

JlanHbIe K 3a7a4e mpuBeeHbI B TabauIe Nel

Tabnuya Nel — ucxoomnvle oanmble

Pesen mpumuTe ¢ TBEpIOCIIIABHOM IUIACTUHOM.

3aroToBKa KPCIIMTCA 6 LNCHTpPAX H IIATPOHC

Ne Marepuain CocrosHne pil| d, MM 1,Mm | CeueHue
Bap IIOBEPXHOCTH MM pesna B*H,
uaH 3arOTOBKH MM
Ta

2 3 4 5 6 7
1 Cranb 5 0x=450 Mlla OTiMBKa ¢ KOPKOA. 65 59h14 | 100 25x25
2 Crainp 15T 0:=600 MIla [TpokaT 6e3 KOpKH. 40 39h12 | 200 25x25
3 Cranp 40X 65:=600 MIIa OtnuBKa 0e3 KOpKHU. 80 76h14 | 250 25x25
4 Crans 40J1 200HB OTiMBKa ¢ KOpKOH 102 | 98h14 | 150 25x25
5 Crainb 20 6:=500MI1a [ITamroBka 6e3 KOpKH 28 261h12 | 120 20x20
6 Cranp 40X o=620MIla [ToxoBka 6e3 KOpkH 64 62h12 | 220 20x20
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7 Cranp 20JI 65=500 MIla OTnMBKa ¢ KOpKOU 86 80h14 | 210 25x25
8 Crans 3 06:=580 Mlla OtnuBka 6€3 KOpKH 90 8%h12 | 11O 25%x25
9 Crats 45 0:=600 MIla [Tpokar 6e3 Kopkw. 103 | 100h14 | 180 25x25
10 Cranp 25J1 65=600 MIla OTnMBKa ¢ KOPKOH. 90 84h14 | 160 25x25

Meroauueckue yKa3aHus:

— Bp100p cxembl pezanus

1

L

D

— Bp100p HHCTpYMEHTa ¢ HanalHOM TBEPAOCIIABHOM MJIACTUHOM.

2.2, cTp. 266.

Tun pes3na -

®dopwma 3aTouku A ;- 2.2, ctp. 295...298.

Marepuan se3Bus

116.

Teomerpus nessus: - 2.2, crp. 304. (A, v, ¢);

@1 -2.2, ctp. 305. A=0.

— Pexum pe3anns. AHaTUTUYECKUIN pacyeT

- 2.1, c1p.

1. T'nmyOuna pe3aHusi B MM

50

h
t = — MM
[
rJie | YUCII0 MPOXOJI0B B 3aBUCUMOCTH OT YCIIOBHH 00padoTku 1= 1
D-d




h= —— MM

2. [Tonaua pesna
So=St*Ks  wwos

rae St - TabIu4YHOE 3HAYEHUE TOJaYH

St - 2.1, ctp. 266, B 3aBUCUMOCTH OT JAMaMeTpa 3aroTOBKH
D ceuenus nepxxasku BxH (no yciouto), rimyOuHsl pe3anus t.

Ks - mompaBo4HBIM KO3(UIMEHT, paBeH MPOU3BEACHUIO KOI(PDOHUIIUECHTOB,
MIPUBEIEHHBIX B IPUMEYAHUH Ha CTP. 266, cipaBoyHuK 2.1.

Ks =1

[Momaga Sp KOppEeKTHUpYETCs MO TMACHOpPTy CTaHKa, MPUBEACHHOMY B KOHIIE

JTAHHOW METOJIMKH, MPUHUMaeM OJnxKaiiiee, MeHbIIIee 3HaUYCHHE.

3. Ilepuon croiikoctu pe3ua T:

IPY OJTHOMHCTPYMEHTaIbHOU 00padoTke T=45...60 MuH.

4.4 CKOpOCTb IJTaBHOT'O JBUKEHUS pe3anusd V.
Cv
V= * Ky
TM> % So

rnie Cy,m, x, VY, - 2.1, ctp 269. ,,270. Ky mnompaBounbiii ko3ppuiueHT Ha
yCcloBHsI 00paOOTKH, paBeH MPOU3BEICHUIO KOI(PQPHUIIMECHTOB, YYUTHIBAIOIIUX

Marepuai 3arotoBku Kwy yraet Kov , Ko

Kv: KMV* KUv* KnV * K(pV * K(PIV;

©o7sn W .
K= K* ( = ) 2.1, cTp. 261, 262,
E

rae Ky - 2.1, ctp. 262 (rpynma ctanm); - 2.1, ctp. 262 (crenens); Kuvu Knv —
2/1 ctp. 263; Kov u Koy — 2.1, ctp.271.

4.5 YacroTa BpalleHus IMAHAES N:
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1000 * V
n= ————, MUH
n*D
N - KOPPEKTUPYETCs MO MACMOPTY CTaHKa, MPUHUMAeM OJIKaiilliee MEHbIIEe
3HAYCHUE ICMCTBUTEIBLHON YaCTOThI BpALLIEHUs Njy
4.6 JleiicTBuTeNnbHAs CKOPOCTh pe3aHust Vi :
n*D*ny
V= ————— , M/MuH
1000
4.7 Cxopocth iofauu pe3na Vs: Vs=n;* So, MM / MUH
4.8 mpoBepka BbIOpaHHOTO pekuMa pe3anus (I, So, Vi Vs ) mo MomHOCTH

CTaHKa

Np < Nmn
P; *V,
rae Np = ————, kBT — MouiHocTs, 3aTpaurBaeMas Ha pe3aHue

60*102

Nun — MomHOCTh mmuHAES ¢cTaHKa, Nun = Ny * 1, kBT rie Ny - MoiHocTh
ANIEKTPOJABUTATENS IO MACMOPTY CTAHKA.

n - K. IL.ZI. cranka o macnopry

Ecnu nepaBenctBo He coOmromaercss U Np > Nym To HE0OOXOAUMO CHU3HUTH
peXKHUMBI pe3aHus, T.K. MOIIHOCTH CTaHKa HEIOCTaTOYHO JUIsi paboThl Ha

PAaCCUHUTAHHBIX PC)KUMAX.

P,=10Cp*t** &* V" * K,, kl'c—riaBHasi COCTaBISIONIAs CHJIbI Pe3aHUs

rae Cp.x, y,n—2.1 ctp. 273 — 274.

Kp = Kvmp * Kgp * Kp* Kip - kodpuimentsi, yuuThiBaromme yciaoBHUs

00paboTKH.
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I\:Mp=(

O
5

7 ) - YYHUTBIBACT MAaTCpHaAJ 3arOTOBKHU U €T'0 O

N - cTeneHsb, Ha cTp. 264, cipaBOYHUK 2.1;

Kop , Kyp, Kip - yunutsiBaer yrisl jie3pus pesua — 2.1, crp 275

— OcHoBHOe TexHosorndyeckoe Bpems To

Tn: (v .}*1 . MEE

E

L = [+y+A MM — qyinHa pabodero xoza pesla.
y+A - Bpe3anue u nepeder pesia.

y = t*ctgop, mm

A =1.4, Mmm

[TactiopTHBIe HanabIe cTanka 16K20.

1.Bemnunna momauu 8, /o6 : 0.05; 0.06; 0.075; 0.09; 0.1; 0.125; 0.15; 0.175;
0.02; 0.25; 0.3; 0.35; 0.4; 0.5; 0.6; 0.7; 0.8; 1; 1.2; 1.4, 1.6; 2; 2.4; 2.8.

2.BenmumHa yacToThl BpamieHus mmuaaens N: 12.5; 16; 20; 25; 31.5; 40; 50;
63; 80; 100; 125; 160; 200; 250; 315; 400; 500; 630; 800; 1250; 1600.

MomnocTts aBuratens Ny = 10kBt

K.ILJ. n=0,75

3. Pexxum pe3anus. TaOIUYHBIN METO/L.
3.1
t =h/i

MM

b

3.2 So=S7t* Ks MM/00 - KOppEeKTUpYETCS 10 MAaCOPTy CTaHKA.
3.3 T=30 muu
3.4 V =V:* Ky MM/MuH
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3.5 1000 * V

n= ————, MUH
n*D
3.6 n*D*ng
Vo= ———— , M/MuH
1000

3.7 Vs=ny* So MM / MuH

3.8 Np = NT*Kn , kBT

rae Nt - Tabnu4yHOE€ 3HAYEHHE MOIIHOCTH pe3aHus B 3aBUCUMOCTH OT
Marepualna 3aroTOBKM U pe3lia, TIIyOMHBI pe3aHus, AuaMeTpa 3aroTOBKH, MOAayH,

CKOPOCTH pe3aHus Vj.

Np < Num

4. OcHoBHOE TexHosornyeckoe Bpems To

To= ()i ram

5
CpaBHuTenbHas Tabnuia 2 PEKUMOB Pe3aHUsI U OCHOBHOTO BPEMEHH,

OHpC}ICJ’IéHHBIX AHAJIUTHYECKUM U TaOJIUYHBIM MCTOdaMU:

Tabmua 2.

OneMeHTHI So ,MM/00 |V}, ,M/MHH [Ny MHUH Vs ,mm/MuH | To ,MHuH

AHATUTHYECKUI

METO

TaOnuUHBIA METOL

MMPAKTUYECKAS PABOTA N8
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Tema: Pacuer u Tabiam4HOE OmMpeeeHUe pekuMa pe3aHusl MpHU CBEPIICHUH,

3CHKCPOBAHUU U PA3BCPTHIBAHUU.

Heanb 3ansirus: [IprodpereHre yMEHNI 1 HABBIKOB Ha3HAUYEHHS PEXKUMOB
pe3aHus.

MarepuanbHoe odecnieyeHue:

1) MHCTpyKIHs K IPaKTHYIECKOH padoTe.

2) CrnpaBoYHMK TexHOJIOra-MammHoctpoutess Tom 2 / mox pen. A. I'. Kocuosoit

P.K. Memepenkoa M: Mammuoctpoenue 1985r.

ITopsaaoK BLITIOTHEHNUSI PA0OTHI:

1) AHaJM3 UCXOJHBIX JIaHHBIX (YCIIOBHS 3a/1a9H)
2) Br10op cxembl pe3anus

3) Br100p pexyllero HHCTpyMEHTa

4) Ha3HnaueHue PeKUMOB PE3aHUSI

5) Or[pe,neneHHe OCHOBHOI'O TCXHOJIOT'MYCCKOI'0 BPEMCHU

1. 3amaya. Ha cranke monenu 2P135 cBepasT oTBepcTHE JIUAMETPOM

D=...mm; mmHOH |= ... MM; Marepuai 3aroTOBKH - ... Gx= ... MI]a;

Tabmna 1 - McxomHble JaHHbIE

Marepuall 3aroTOBKH D | MM
1 Crainb 45 o =750 mlla 15 60
2 Cranb 45XH o =780 mlla 16 40
3 Craime Cm36 o =460 mlla 18 20
4 Craim 45X o5 =750 Ml 1a 20 30
5 Craib 20 6 =500 mIla 10 50
6 Cranb 50 65 =750 mlla 14 70
7 Cranb 40 o =800 mlla 22 45
8 Cranb 651" 6x =850 mlla 17H1 55
9 Cranp Ct5 65 =600 mI1a 19 65
1 Cranp 20XH o5 =650 mI1a 12 25

2. Cxema pe3anus: (BBITIOJIHATH CXEMY PE3aHUS)
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3. Pexxymuit unctpyment: CBepiio; Matepuan pexyiien yacTu -
2,c.115, 117.
I'eomerpus nessus: 2¢ = 120, y=55, ©®=30, a-2, c. 151,152.
Pasmepsl cBepia: D-pasen quamerpy otBeperusi, Lul mo I'OCT 10903-77 - 2,
c.146... 149.

4. Pexxum pezanusi. AHATUTUYECKUM pacyeT pexxuMa pe3aHusl.

4.1T'nyOGuna pe3anus t=D/2mm.
4.2TTonava cBepia S0=Sm*Ks mm/00,
rae Sm - TabiauuHoe 3HaueHue - 2,¢.277, KS- mompaBouyHbI KO3(PULKEHT;

MpUBEAEH B MPWIOKEHUH K Tabmure 25 -2, ¢.277. SO KOPPEeKTUPYIOT MO MACTOPTY

CTaHKa; MPUBEJEH B KOHIIE MHCTPYKIUHU, IPUHUMAETCS OJbKaiiliee MeHbliee SO
4.3Ilepuon croiikoct cBepina T, wmwmH.,2 c¢. 279..,. 280.
4.4CxopoCTb INIaBHOTO JIBHXKEHHS pe3aHus V.
V=(Cy*D?) /(T™*S¢)*Ky, M/MHH
rae Cy, q,m,y -2, c.278.
Kv= Kmv*Kuw*Kly - monpaBounbie k03hHUIHEHTHI ;Ha 3ar0TOBKY - Kmy;
UHCTpYyMeEHT - Kyy; Tiyouny otBepetus Kly
Kmv =K *(750/ o))" — 2,¢.261,262. «K» 1 «ny» - 2,C. 262, Tabnuna 2.
Kuw — 2, ¢.263, Tabmuma 6. Kly-2,¢. 280, Tabauma 31.

4.5 Yactora BpalieHus cBepia

n= (1000*V)/(n* D) mun! .
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Koppektupyercs 1o macnopry CTaHKa, NpUHUMAETCS Ouxaiiias

MCHbIIasA HCﬁCTBHTeHbHaH Ng .

4.6]leiicTBUTENBbHAS] CKOPOCTD pe3anus Vi:

Vg=(t*D* ng)/1000, M/MuH.

4.7 Cxopoctb nojgauu Vs.

Vs= nNg*So, MM/MUH.

4.8 TIpoBepka pexuMa pe3aHus 1Mo MOIIHOCTHU MIMHHAEISA Ny, U CHjie o1aun

cTaHka Px rax: Np<Num; Px<Px rax

I'1C MOIIHOCTB, 3aTpadruBacMaAa HAPC3aHHUC

Np=Mkp *m,/ 975, kBT.

Mxp=Cm*D*S,” *Kp, Kr*M - KpyTALINI MOMEHT,

Cwm, qy, - 2,c.281, tabmouma 32.
Kp=K:p=(0s /750)" - 2, c. 264, Tabmura 9.

Num=Nm*1. KBT - MOIITHOCTH IINMHUHJIENS N0 MACTIOPTY CTaHKAa.
Px - oceBas cocTaBistomas CUIbl pe3aHHusl.
Px:Cp*Dq*Syo *Kp KT C,
Cp, 0,y - 2,c.281 Tabnuma3?2.

Ecnu HepaBeHCTBO He COOMI0IAETCS, TO HEOOXOAMMO CHU3UTh PEKUMbI PE3aHUSL.

5. OcHoBHOE TexHOJoru4eckoe Bpems To:

To=L/Vs ,mun
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e L=l+y+A, MM - aimuHa pabodero xoja cBepiia B ABHKCHHUH moaa4uu Ds
y - Bpesanue, y=(D/2) *ctge,mm; g o6srunbx cBépn ¢=120° , y=0.3D); mis

nBoiHoM 3atouku cBEps Y=0.4D, A - nepeber. A=2MmM.

4. Tabanunblii MmeToa. Pexxum pe3anus

4.1 t=D/2,Mm
4.2 So=S*Ks ,MM/00 - KOPPEKTUPYIOT IO NACIIOPTY CTAHKA.
4.3 T, mun -2, c. 279,280.
4.4 V=V1*Kv,m/MiH
4.5 n=( 1000* V)/(n*D), mun ,m,= ..., MMH - 10 IaCIOPTY CTAHKA.
4.6 V=( 7 *D* 11,)/1000,MM/MuH
4.7 Vs=So* 1, MM/MHH
4.8 Np<Nur
N= N:*Kn, kBT

5. OcHOBHOE TexHoJorrnueckoe Bpems To:
To=L/Vs ,MuH.

Tabamnma Ne2: CpaBHEHHE PEKUMOB pE3aHUs

Bemmuuna So Mm/06 |Vammma |Nomua? |[Vomwmun | To ,MuH

AHamuTryeckas

Ta0muuHas

[TacnopTHBIE JaHHBIE CTaHKA!
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[Momauu Se: 0.1; 0.14; 0.2; 0.28; 0.4; 0.56; 0.8; 1.12; 1.6.

Yacrota Bpamenus m: 31.5; 45; 63; 90; 125; 180; 250; 355; 500; 710; 1000;
1400.

Mornocts asurareiasd Nv=4.5, kBT.

K.ILA. n=0, 8

Cuna nogauu gomyctumasi Py rax=1500 kr c.
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ITPAKTUYECKAS PABOTA Ne9

Tema: « Pacuér u TabimuHoe onpe/iesieHue pexUMOB pe3aHus pH (Hpe3epOBAHUID.
Henb 3ansiTMsi: TPUOOPECTH YMEHHMS M HAaBBIKM HA3HAUYEHUS PEKUMOB

pe3aHus1, UCIIOJIb30BaHKUS CLIPABOYHOM JINTEpaTyphbl.

MarepuaiibHoe o0ecriedeHme:
1. Metoauyeckue yKa3aHusl.
2. CripaBo4Has TuTeparypa.
2.1.CipaBOYHUK TEXHOJOTa-MalIMHOCTPOUTENS,, TOM 2 / TOI pen.
A.TI"' Kocunosou, P.K.MemepsikoBa - M.: Mammnoctpoenue, 1986 r.
2.2.0061emManmmHOCTPOUTENbHbIE HOPMATUBBI PEKUMOB pe3anus, ToM 1, 1991r.

3. Kanbkynsarop

Iopsiiok BbINOTHEHNST PA0OTHI:

1. AHanu3 UCXOAHBIX TaHHBIX.

2. Be1Oop cxem pe3aHus.

3. BbI0Oop pexyliero HHCTpyMEHTA.

4. HazHaueHne peXMMOB pE3aHUs AHAIUTUYECKUM H TaOJMYHBIM METOJAMU U
IPOBEpKa MX MO MOIIHOCTH CTaHKA.

5. OHpeI[CJ'IeHI/IC OCHOBHOI'O TCXHOJIOTHUYCCKOT'O BpEMCHHU.

Hcxonnbie nanubie: CITA]L - xécTkasi.
3agaua Nel. PaccuntaTh aHAIMTUYECKH PEXUM pe3aHUs NPU LWIMHAPUYECKOM
(pe3epoBaHUM IUIOCKOCTH 3arOTOBKM Ha TOPU30HTAIbHO-(PPE3EPHOM CTAHKE MOJIEIH

6T82I'. /lannble npuBeeHBI B TabuIie .

3amaua Ne2. BriOpaTh TaOIWYHBIM METOJIOM PEXHUM PpEe3aHHs Il YEPHOBOIO
TOPLIEBOTO (ppe3epoBaHUs MIIOCKOCTH HAa BEPTUKAIBbHO-(pe3epHOM cTanke moaenu 6T13.

JlaHHbIE TPUBEICHBI B Ta0IUIIE 2.
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Mert OJUMYCCKHC YKa3aHWs 110 BBIITOJIHCHHIO pa6OTBI

PEIIEHUE 3AJJAYN Nel

AHAIUTHYECKUU METOJT:

1.VcnoBue 3agaun Nel
2. BbIOOp cXeMbI pe3aHusl.

[Ipu BBIOOpPE CXEM pe3aHWs YYHUTHIBACTCS KOHCTPYKIHS OOOpPYJAOBAHHS, METOI
KpETUICHUS 3arOTOBKH, TUI U KOHCTPYKITUS HHCTPYMEHTa, (opMooOpa3yroine JBUKEHUS.
Cxema pe3anusi - YCIOBHOE HW300pa)KeHHE, OIpeAessaiolee B3aMMHOE PaCIOI0KEHUE
WHCTPYMEHTA U 3arOTOBKH, UX 3aKperuicHue, GopMooOpasyromue IBUKEHUS.

3. BrIOop pexyliero HHCTpyMeHTA:

Tun wHCTpyMeHTa 3aJaH yCIOBHEM 3aJaud, MaTepHall pPeKylnmX 3yObeB
BbIOMpaercs 1o 1. - 2.1, ctp. JI 4-118 B 3aBHCHMOCTH OT BHJIa U XapakTepa o0paboTKu 1
MaTepuana oOpabaTeiBacMOi 3aroToBKU. Pa3mepbl (pe3bl BEIOMPAIOT B 3aBUCHMOCTH OT

IUPUHBI 00pabaThiBaeMOM MOBEPXHOCTH B 1 mpumycka Ha 00padoTKy.

s Topuessix dpes3: [ = (1,1 . . .1,7)*B (Mmm) — nuamerp ¢pe3sl 3aBUCHT OT
mupunbl  ppesepoBanus. KomumuectBo 3yobeB Z = (1,6...2)* - Il YUCTOBBIX
MEJKO03yOBIX (pe3; Z=12* - nusg 4epHOBBIX KPYMHO3YOBIX (hpe3.

I[J'ISI MHJINHAPUYCCKHUX d)pes: ANaMCETP (1)p6351 3aBUCHUT OT FJ'Iy6I/IHBI PE3aHu:. I[.HSI

rryOunbl pe3anus t 70 5 mm [ = 60 — 90 m; st t 7o 8 mm 1= 90 — 100mm; st t o 12
mMm JI = 110 — 150 mm; mupuHa (pessl HomKkHA ObITh HA 5 — 15 MM OOJbIe MIUPUHBI
o0pabaTbIBaeMO MOBEPXHOCTH; YUCIO 3yObeB Z =M  rae M — ko3P PULIUEHT.

st xpynHO3yObIX 4epHOBBIX hpes M =0,8 ...1, 05,

Jl1st Menko3yObIX 4MCTOBBIX ¢dpe3 M = 0,9 ...2 , rae MeHblllee 3HAUYCHUE IS

cOopHbIX ¢pe3, Oonblne — s HETbHBIX Qpes.

4. HaznaueHwue pexxrma pe3aHusl.
4.1. AHanUTHYECKUIA METOJT pacu€Ta pexxuma pe3anus (3amaya 1).

4.1.1. I'my6una pe3anuis t:
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t = hli wm,
rae: h — npumyck Ha 00paboTKy B MM;
| — koimuecTBO TpoxonoB (s uucroBoro dpesepoanus t<1,5 mm)

4.1.2. Ilogava Ha 3y0 ¢pe3bl Sz :

- JUTsl 4epHOBOTO (hpe3epoBaHUs
Sz = Sz *Ksz . Mm/3y0
rae : Szt — TabJIMYHOE 3HAYCHUE T0/1a4uu, BeiOupaercs mo g — 2.1, ctp 283, 284, B
npyuMedaHusx K Tadnauiam 33,34,35.
Ksz — monpaBounslii koa¢ddunrienT, BeiOupaercs no a1 — 2.1, ctp. 283, 284, B

npuMevaHusx kK Tabnuiam 33,34,35.

- JUISl YUCTOBOTO (ppe3epoBaHUsl olpeessieTcs mojgaya Ha 000poT dpesbl So Mm/06

n—2.1, cmp. 285, mabauya 37. U paccuumvieaemcs nooaya Ha 3y6 ¢pesoi:

Sz =SolZ wmm/3y0.

4.1.3. [lepuona croiikoctu ¢pe3bl T: BeiOupaercs no i — 2.1, crp. 290, Tabnuua 40
4.1.4. CkopocTb pe3aHust
Cy* D9
V= * K * Knv * Kuv, mm/mun

Tm* tx * Gy *BuU* 7P

rae: X,y,m,u,p — onpenensitor o JI — 2.1, ctp. 286 — 290, Tabnumna 39.
KoV, Kiw—JI— 2.1, cmp 263, mabruyer 5,6

750 V¥
Og -

K= Ko (

Kr, nv—JI—2.1, ctp 262, Tabnuma 2.

4.1.5. YacroTa BpalieHus IMIIAHIEIS N:
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1000 * V
n= ————, MUH

M
n*D

Koppektupyercs 1o mnacmopTy CTaHKa, NPUHUMAETCsS Orkaiilliee 3HayeHUe,

JNICUCTBUTEIILHOE Ny
4.1.6. CxopocTb nojauu (MUHYTHas M0J1avya):
s=Sw-=Sz*Z* ny, MmM/MuH
Koppektupyercs 1mo nacnopry, NpuHUMaeTcsl OfvKaiias 1eMcTBUTeIbHAas V.

4.1.7. IlepecyeT nEeWCTBUTEIBHBIX CKOPOCTH pe3aHUs U Mo1auu Ha 3y0 (pe3s:

n*D*n
V= —mMm8M—— , M/ MHH
1000
Vs,
Szp=————, MM/3y0
Z*n,
4.1.8. MOIIIHOCTh Ha pe3aHue
P, * V,
Np = ————, kBt
60*102

P;— rimaBHas cocTaBiIsIONIAs CUIIbI pE3aHuA
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Cp*tx* SY*BY* Z

Pz XKMp ) kl'c

D4 * nw

rae: Cp, X, Y, U,q,Ww- JI-2.1, ctp. 291 Kuwp — cTp.264

4.1.9. [IpoBepka pexxuma 1o A0CTaTOYHOCTHA MOIIHOCTHU IIMUHAEINS CTaHKa (I ).

Num > Npe3

Nun = N* 1, xBT.

5. OCHOBHO€E TEXHOJIOTUYECKOE BPEMSI.

L
To = ——, Mumn.
Vso
L = l+y+A4 ym — onuna pabouezo xooa cmona.
| — Onuna obpabamuvieaemoii nosepxnocmu .
Y — epezanue, y = [t = (0 —t),

A —npobee, A =1 — Sum.

PEIIEHUE 3A/TAYM Ne 2

Ta0auyHbBIA METOJI OnpencIeHU pexxuma pe3anus (3amaga 2)

1. Ycnosue 3agaun Ne2
2. Cxewma pe3anus
3. Bb10Op MHCTpYMEHTa
4. Pexum pe3anus
4.1. I'nyOuHa pe3anus
h

t = — MM,
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4.2. [logaya Ha 3y0 (pe3sbl.
Sz = Sz1*Ks1* Kso* Ksz* Kss* Kss* Ksg, MM/3y0.
rae Szu Ks npunumarorcst mo JI — 2.2, crp. 213,214.
4.3 CxopocTh pe3aHus
V = V1 *Kv1*Kv2*Kvs*Kva*Kys*Kyve*Kyz, M/MuH
rae V1 u Ky npunumatorces o JI —2.2, ctp. 217,218.

4.4. YacroTa BpaiieHus ppe3sl

1000 * V

n*D
Koppektupyercst o nmacropTy cTaHka, IPUHUMAETCS OvbKaiIas MEHbIIas Ny.
4.5. CkopocTh Iogauu
Vs = Sz7*Z* n;,  MM/MHH - KOPPEKTHUPYETCs MO MacHOPTy
CTaHKa, MpUHUMAaeTcs Onvkaiias MeHbIas Vs, (MM/MUH).

4.6. JleiictBuTenbHas nojgava Ha 3y0 (pesbl.

Vs,
Szp=——— MM/3y0

Z™* Ny

4.7. MOIIHOCTh Ha pe3aHue .
Np = Nt * Kn, kBT
rae Nt - Tabnuunoe 3Hauenue JI — 2.2, ctp. 217,218.
Kn— nonpaBounsiii ko3gdunuent JI —2.2, ctp. 217,218
5. IIpoBepka 4OCTATOYHOCTH MOIIHOCTH CTaHKa
Np < Num
Nuwn = N* 1, kBT.

6. OCHOBHOE TEXHOJOTHYECKOE BPEMS

L l+y+4

To= — *I= ———— *1, mun
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Vso Vso
Y= A=,

A=1—-5um

ITPAKTUYECKAS PABOTA Nel0

Tema: AHanuThueckKud W TaONMYHBIM  pacdyeT peXuMa pe3aHus Mpu
pe3bOoHape3aHuu.
Henb: IlpuoOpeTeHHe HABBIKOB W YyMEHUW Ha3HAYCHUS PEXKUMOB pe3aHus,
MI0JIb30BAaHUE JIUTEPATYPOH.
CHnucoK MCIOIb30BaHHOMN JTUTEPATYPHI.
1. OOnIeMaMHOCTPOUTEbHBIE HOPMAaTUBBI  BPEMEHHM U PEKUMOB
pe3aHust Ji1 HOPMHUPOBaHUS pabOT, BBINOJHIEMBIX Ha YHHUBEPCAJIBHBIX H
MHOTOIICJICBBIX CTaHKaX C YHCJIOBBIM MPOTrpaMMHBIM yripaBienuem. Yacte |,
Hopmatussl pexxumoB pe3anus. MockBa — OkoHoMUKa, 1990.
2. CnpaBouHuK TexHoJiora — MamuHocTpoutens. T2./Ilox pen.A.l,

Kocunosou, P.K. MemepsikoBa. — M.: MamuHoctpoenue, 1986.
3ananue 1. Hape3aTh 4epHOBYIO, TOUHOCTHIO 7 KBAJIUTETA pe3b0y B OTBEPCTUH
B CTajJbHOW 3aroroBke. Pa3dmepnl mnpuBegenbl B Tabauue 1. CTaHOK TOKapHO-

BUHTOPe3HbI Mogean 16K20. PaGora ¢ oxsaxkaenuem

Taoauna 1 — UcxoaHble JaHHbIE

Bapuant | Pazmepsl pe3nObl JlnrHa pe3b0bl Marepuan 3aroToBKu
MM MM TBEPAOCTH
1 M 10x1,5 14 6=620MIIa
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2 M 16x1,5 18 0=700MIIa
3 M 12x1,5 20 0=500MIIa
4 M 20x2,0 30 o=780MIla
5 M 16x2,0 25 0=650MIla
6 M 14x0,75 18 o=710MIIa
7 M 20x0,75 20 o=740MlIla
8 M 24x2,0 34 0=560MIlIa
9 M 24x1,5 28 o=610MlIIa
10 M 16x0,75 14 0=670MIIa
Beenennue.

Pe3pba — BUHTOBas KaHaBKAa HAa BHYTPEHHEH WJIM HAPY>KHOM IMJIMHJPUYECKOM
WM KOHUYECKOM MOBEPXHOCTH, XapaKTepuzyeMas pa3MepaMu HApy>KHOTO U BHYTPEHHETO
auameTpa, Imara, npoduis, dopmol mnpoduns. Pe3pOoBbie compspkeHUs AENAT Ha
HeMmoABWXKHbIe ( OoAT — Taiflka) W TMOJABWXHBIE ( XOJOBbIE BHUHTHI, BaJbl,
MUKPOMETPHUUECKHUE MaphI).

Pe3pOy momyuaror pe3anueM wuiau JaBieHueM. DopmooOpazoBaHUE PE3bOBI
OpOU3BOAMUTCS  (ACOHHBIM HMHCTPYMEHTOM, Mpopuiab paboyeil dYacTh KOTOPOIo
COOTBETCTBYET MPO(HITIO pe3bOBbI.

Pe3pOoHape3Hble MHCTPYMEHTBHI: pe3lbl, METYUKH, IUIAIIKH, TpeOEHKH,
pe3b00BBIE Ppe3bl, BUXPEBBIE TOJOBKH, pe3b00OHAPE3HBIE TOJIOBKHU.

Jns  pe3bOOHape3aHuss UCHOJB3YIOT YHUBEpCAJIbHbIE CTaHKM ( TOKapHbIE,

CBEpJIMJIbHBIE) U CIENHAIN3UpOBaHHbIC ( pe3nOodpesepHble, OOJTOPE3HbIE aBTOMATHI U

ap. )

1.1 MeToaMKa HAa3HAYEHUS] PEXKUMA pPe3aHUusd TA0JNYHBIM METOA0OM IIpHU

Hape3aHUHU pe3b0bl METYHKOM.

67



1)Cxema pe3anusi.

b D77 77777,

ITogaua

2 Jr@f

So: T I T EZL LD

e~
= —

3. CkopocTh pe3anus V:

V=V1KV,M/MHuH (2)

I'ne VT — TabnuyHas ckopocTh pe3aHus B M/MuH [1,cTp.136...138]

KV — nonpaBounbiit KOG HULIEHT

Kv=Kvm*Kvu*Kvk (3)
I'ne Kvm [1,ctp 143]
Kwvu [1,ctp 146]
Kvk [1,ctp 149]

3. YacroTa BpalieHus 3aroToBKH N:

n= (1000*V)/(IT* 1), mux* 4)

4, [lpumeM 1o  macmopTy  CTaHkKa  OMbKalinyto,

JNENCTBUTENBHYIO YAaCTOTY BpallleHus NQ:

ng=... MuH?
d. JleficTBuTeNbHASA CKOPOCTD pe3anus V(:
Vo= (IT*1* ng)/1000, m/mMuH (5)
6. Cxkopoctb nojaun Vs:
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Vs=ny *So= n, P mm/mMun (6)

7.  MomHocTh 3aTpadunBaemas Ha pe3anue Np:
Np= N1t*Kn kBt (7)
I'me Nt — TabauuHOe 3HaueHue MolHocTy B KBt [1,¢.136-138]
Kn— monpaBouHsbIit k03¢ duieHt
Kn =Knm
[ne Knm —[1,€.143] (8)

9. ITpoBepka Ha MOIIIHOCTh CTAHKA
Np<Nmin 9)
10. OcHoBHOE TexHOMOTHUECKOE BpeMs To:
To=(L/Vs)+(L/Vslg), mun (10)
I'me L — nnmuHa pabodero xoaa B MM
L=l+y+A, Mm
|= umHa 0O6pabaTeiBaeMOil MOBEPXHOCTH B MM
Y= Bpe3aHHe METUYHUKA B MM

A = nepeber METYMKA B MM

y+A=(6..8)*P,mm (11)
Vsl — ckopocTh moaun mpy BEIBUHYMBAHUKA METUYHUKA B MM/MUH
Vsl=n{*P,Mmm/MuH (12)
e N1 = 1,25*n, mun™ — MIPUHUMAEM 10 NACTIOPTY CTAHKA (13)

bawxaiiiiee MeHbIICE Nig - HeﬁCTBHTCHBHOG, pPacCYUThBIBACM Vslg .

Vsig = Nig * P, mm/MuH (14)

1.2 MCTOJII/IKa DvaéTa PCXKHUMA PEC3aHUA aHAJIUTHUYCCKH IIPHU HAPC3aHUH D€3I>6BI

MeTYnkom

DITogaua So - mo popmye 1.
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2)CkopocTtb pe3anusi V:

V=(Cy* JI0/(TM*SY)* KV, Mm/MuH (15)

I'me Cv;y; q.m, T[2,c.296]
Kv = Kw-Kuw-Krv (16)
I'me Ku; Krv; Kw - [2, 298]
3)UacTtoTa BpalieHus 3aroToBKu 1o hopmyiie 4.
4)JleiicTBUTENbHAS YaCTOTA BPAILICHUS IO MACMOPTY CTAHKA g
SHelicTBuTenpHass CKOPOCTh pe3anus VQ: mo gopmyre 5.
6) CxopocTh ojauu 1o popmyiie 6.
IIpoBepka pexxuma 1o dopmyiie 9.
8)MormnocTh pe3anus Np:

Np=(M*ng)/975,xBm (17)

I'ne M-MoMeHT pe3anus B Krc. M
M=C* A%*pY*Kp,KIC. (18)
I'me Cw;y; q[2,C.298]
Ky=Kup - [2,¢. 298]

9)OcHoBHOE TexHOJOTHYECKOE Bpemsi 1o Gopmyie 10.

2.1 MCTOI[I/IKa HAa3HA4YCHHUA PCKHUMaA PC3aHUA Ta0TMYHBIM MCTOAOM IIpH

HapC3aHUun D€?>B6BI PE3LOM.

1)Cxema pe3anus.

4

~
- @ @D Bude Bpezarug

Lsp T



a) mia P <2mMm — paaunanbHOe Bpe3aHue

0) st P > 2MM — Bpezanue O0KOBbIE, MapaieIbHO CTOPOHE MPOGUIIS.

2) Yuncino mpoxoI0B | CKIIABIBACTCS U3 YSPHOBBIX M YUCTOBBIX MPox0 0B [1,c.101]
3) IMogaua pesna mo SO popmye 1:
So =P, mm/o0T

4) CxopocTts pe3anus V o ¢popmye 2:

V=V1KV,m/Muu
V1 —[1,c.101]

Kv = Kvr* Kuv (19)
Kv -[1,c.103]
Kw -[1,c.103]

5) Yacrora BpaunieHusi 3aroToBKU 1o (opmysie 4, IpUHUMAEM ACHCTBUTENBHYIO Ny

I10 IMaCIIOPTy CTAHKa.

6) leiicTBUTENBHAS CKOPOCTh pe3aHus 1Mo GhopmyIie 5.

7) CxopocTh ogauu 1o popmyine 6

8) MomHocTh pe3anus mo Gopmysie 7

Tne N [1,¢.101]

Kn= Knu™ Knr (20)

I'me Knu[1,¢.103]
Knr [1,c.103]
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9) IIposepka no GpopmyJie 9

10) OcHOBHOE TEXHOJOTHYECKOE BpEMSI

To=(L/Vs)*i,Muu (21)
[me L=+l ,Mmm (22)
l1=(6...8)*P MM — Bpe3anue u nepeder pesiia (23)

2.2 Meronuka pacu€ra peKHMa pPE3aHHUS AHAIUTHYECKM TPH HAPE3aHUH
Pe3bOBI PE3IoM.
1)Yucno mpoxomoB i [2,¢.294]
2)Ilomava mo dhopmyre 1.
3)Cxopocts pe3anus V:  V=(C*1¥)/(T™*SoY)*Kv,m/mMmuu (24)
rie Cv:x,m,y, T- [2,c.296]
Kv = Kw-Kuv-Kev (25)
rae Kw -[2,c.261,262]
Kuw-[2,¢.263]
Kev-[2,¢.297- B TekcTe]
4)uacroTta BpaieHus 1o popmysne 4., npuaumaem Ng-mo nacnopry craHka.
5)meiicTBUTENBEHAS ~ CKOPOCTh  pe3aHus 1o  dopmyne 5.
6) CxopocTh nojgauu mo popmyiie 6.
/)MOUTHOCTb PE3aHUS
Np=(Pz*VQg)/(60*102),kBm (26)
['ne Pz — cuna pe3anus B Krc.

Pz= (Cp*P*)/i" *Kp,krc (27)

I'me Cpiy:u- [2,c.298]
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Kp=K:p  [2.c.264]

8)IIpoBepka no ¢popmye 9.

9)OcHoBHOE TeXHONIOrn4YecKoe Bpems no popmyie 21.

Tabnuna 3 - CpaBHUTEIbHAS

Hapezanue pe3p0Obl TabnuaHbBIN METOT V= Vs= To=

METYUKOM AHaIIUTUYECKUIT METON V= Vs= To=

Hapezanue pe3p0Obl TabnuuHbIi METO V= Vs= To=

pe3oM AHaTUTHYECKUM V= Vs= To=
METOJT

[Tacoopt crauka 16K20:

Momnoctb mmmueAenst  Nun = 7,5kBrT.
Yacrora Bpamenus N mua ' 12,5; 25; 50; 80; 100; 125; 160; 200; 250; 315; 400;
500; 600; 710; 800; 1000; 1250; 1600.

IHPAKTHYECKAS PABOTA Nell

Tema: Pacuer pexuma pe3aHusi npu 3yOOHape3aHuu.
Lenb 3ansaTHs: NpUOOpPETEHHE YMEHHI U HAaBBIKOB HA3HAUCHUSI PEKUMOB PE3aHusl,

HCITIOJIB30BaHUA CHp&BO‘IHOI?I JINTCPATYPBHI.

MartepuaibHoe obecrieueHue:
- Metonuueckue yka3aHus K IpakTUIeckoi padore.
- CripaBoYHas TuTEpaTypa:
1. CrnpaBounuk TexHosora-mamuHoctpoutens. T.2./IToxg pen. A.I'. Kocunosoit u

P.K. MemepsikoBa. - M.: Mamunoctpoenue, 1986, ¢.115..293.
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2. Pexxumsl pezanust metamioB. CrnipaBounuk./ITox pen. FO.B. bapanosckoro.- M.:
Mammnoctpoenue, 1972, ¢.426.

3. O0meManmHOCTPOUTEIHHBIE HOPMATUBBI PEKUMOB PE3aHUS I TEXHUIECKOTO
HOPMHUPOBaHUsA pabOT Ha MeTaulopexynmx craHkax.Y.2.-M.: MammHoctpoenue,1974,
c.26..160.

4. Obwemawunocmpoumenvhbvle HOpMamussl pedicumos pesanus. 1990.

[lopsigoK BEINOJHEHUS Da6OTBI:

- AHaNM3 UCXOJHBIX TaHHBIX (YCIOBHS 3a7a4H).
- Bb160Op 1 BBIIOJTHEHUE CXEMBI PE3aHusl.

- B10op pexyliero uHCTpyMeHTA.

- Ha3nauenue pexuma pe3aHusi.

- Onpedeﬂeﬂue OCHOBHOCO MEXHONI02UHYEeCKO20 B6PEMEHU.

3amaua Nel
Hapesatp uepBsuHoii ¢ppe3oii Ha 3y0odpe3epHOM CTaHKE 3yObs 3yOUaToro kKojeca
MOIylIeM M = .... MM, 4YHCJO 3yObeB Z = ...., IIUPHUHA BEHIA Koieca B = ....MMm,

Marepuai kKojeca - yraepoauctas ctanb HB180, o =750 wlla.

3amaua Ne2
Hapeszate gonbsikom Ha 3y00J0y0€)KHOM  CcTaHKe 3yObsl 3yOuaToro koseca
MoOayJeM M = .... MM, 4YHUCJO 3yObeB Z = ...., IIUPHWHA BEHIAa Koseca B = ....MmM,

MaTepual Kojeca - yriaepoaucras ctais HB180, o =750 wmlla.

Tabania 1 — ucxogHbIE JaHHBIE K 3a1a4aM

No Monaynb [[upuna BeHna |Yucno  Hape3aemblX  3yObeB
BapUaHTa | MM MM KoJieca
1 2 3 4
1 5 30 48
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2 6 40 56
3 7 50 64
4 8 35 52
3) 9 45 50
6 2 55 42
7 10 25 40
8 3,5 20 60
9 2,5 35 40
10 5,9 40 50

Teopernyeckue cBeIeHU

CymectByer aBa MeTola Hape3aHus 3yObeB 3yoOuarbix koisiec (3K): meron
KOMUPOBAHUS U METOJ oOKaTa (orubanusi).

MeTon KOMMPOBAHMUSI MCHOJB3YETCS B MEJIKOCEPUHHOM W EIWHUYHOM THIAX
IIPOU3BOJICTBA. PU—nuckoBbie ©  MalblieBble MOAYJbHBIC  (pe3bl, TOJOBKH
3y001010&xKHbBIe, TPOTHKKH. KOHTYp pexymux kpomok 3tux PU coorBercTByeT hopme
BIaguH 3yObeB neTanu. [Ipm 3TOM YacTo BBIMOJHSAIOT 00pabOTKY 3yObEB METOJO0M
JeNneHusi, T.e. oOpabaTpiBaeTCs OfHA BHAJMHA, 3aTEM - MMOBOPOT 3arOTOBKHM Ha YTIIOBOM
mar 3yObeB I 00pabOTKH BTOPOM BHaauHbl U T.7. OOpaboTKa MAIOIPOU3BOIUTEIIbHAS,
TOYHOCTH OOPA0OTKU HU3KASI.

[To meTony oOkaTku mpoduiib OOKOBON MOBEPXHOCTU 3y0a u3aenus obpasyercs
MIOCTETIEHHO, TPEJICTABIAECT COO0W OrMOarOIIyI0 MHOTHX TMOJOKEHUNH PEXYIIUX KPOMOK
3ybooOpabarteiBatomiero PU  otHocuTensHO 3arotoBku.  PU—uepBsiunbie  ¢pessl,
TOJIOSKH, 3yOOCTpOTaIbHBIE PE3Ibl, PE3IOBBIC TOJOBKH, peiiku... PU musg uwmcToBoil m
TOHKOM 00pabOTKH—IIIeBEP, XOH.

HaubGonee BbICOKAash TOYHOCTh JOCTHTaercs MAOJOSIKAMH M 3yO0OCTPOTaIbHBIMU
pesniamu. ONHAKO cleAyeT MOMHUThH, UYTO TaKue OMEpaluH, Kak 3y0odpe3epoBaHHE C
MOCJICYIOIITUM IIICBUHTOBAaHUEM, OOECIICUYMBAIOT W IPOU3BOAMTEIBHOCTE W TOYHOCTH

0oJ1ee BHICOKYI0, yeM 3y0o10101eHHE.
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K reomerpudeckum mapamerpam 3yoopesnbix PU oTHocsTcs Qopma mepemaHeit u
3a/lHe MOBEPXHOCTEH 3y0a, a TakKe MepeJHUM 7y, 3aJHUM O YIJIbl U YroJl HaKJIOHA

CTPY>KEUHBIX KaHABOK ® (pe3.

MeTtonuka pacuera peKUMOB Pe3aHus NPU 3yOOHAPE3aHUU

1. UcxoiHble 1aHHbIE

2. BriOop Tuna KoHCcTpyKUUuU 3yoope3Horo PU:

2.1. Bei6op PU. Tabmuma 117 [2, ¢.296], Tabmmma 105 [1, ¢.293], Tabmmma 15 [3, ¢.184].
2.2. Knacc tounoctu PU. Tabmuma 3 [3, c.11].

2.3. Yrou 3aTouku nepeaHeit nosepxHoctu ¢pesnl. Tabnuna 2 [3, ¢.160].

2.4. 'eomeTrpuueckue mapameTpsl ppesnl. Tadmauma 15 [3, c.184].

3. HazHauenue pexxuMoB pe3aHusi Ipu padoTe YepBIIYHbIME (Ppe3amu

3.1. Onpenenenue riryOUHbBI PE3aHUS:

Ecnu Hapesanue npoucxoaut 3a 1 pexymuid xon, To t =h =2,25- m, h-BeicoTta
3y06a.0O0bIYHO YEPHOBBIMH YEPBAYHBIMU (Ppe3aMu MOKHO Hape3aTh 3yObsi HA MOJIHYIO
TIIyOMHY, OCTaBJISISl TPUITYCK Ha YUCTOBYIO MEXAaHMYECKYI0 00pabOTKY JIHUIIIH 0 OOKOBBIM

cTopoHam 3y6a. B aTom ciyuae

t=h=22'm wMwm

Ecmu MOIIHOCTHU CTaHKa HC JOCTAaTOYHO, BEJIMYMHA ITPUITYyCKAa UJIM TOYHOCTb

OosbIias, Toraa o0padoTKa BeJeTcs 3a 2 mpoxoa.

t(arct)=0,6h MM

t(uepn)=1,4h mm

3.2.Ha3xgauenue nogauu:
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. E”

ME
3.2.1. Onpenenenue knaccuukarmoHHou rpynmsl ctanka. Kapra 1 [3, ¢.25].
3.2.2. Ha3znauenue nojauu. [3, ¢.26..27].

3.2.3. KoppekTupoBKa 1nojiauu o nacrnopry. [2, c.426].

3.3. Ilepuon crotixkoctu ¢pessl. [Ipunoxenue 3 [3, c.161].

3.4. OnpeneneHre CKOPOCTH IIIABHOTO JBUKECHHS.

3.4.1. Onpenenenre TabJIMYHOTO 3HAYCHUS CKOpOocTH pe3anus Vm; Kapra 4 [3, ¢.28..35].
3.4.2. Onpenenenue JOMYCTUMOTO YKCIIa OCEBBIX MEpEMEIICHUI (pe3bl, 3a BpeMsl ee
pabotsl. Kapra 11 [3, ¢.36..37];

3.4.3. IlonpaBouHbIii KOAPHUIIHEHT HA CKOPOCTb.

B aroii ke Tabune (Kapra 4 [3, ¢.28..35]).. nonpaBouyHbIi KOADPUIIUEHT 711 MOIITHOCTH.

V.=V, K, K, 'K!F K, A,
4. Yacrota BpaieHus Ghpesbl:

-1
 MUH

1000 ¥,
r, =

x D,
5. KoppekTupoBka 1o nacrnopTy ctaHka. [2, c.426].

6. [leficTBUTENbHASA CKOPOCTh PE3aHUSL:

y = -IJ!, N, M

4 1000 mum

MomHocTs, 3aTpauriBaemas Ha pe3anue. Kapra 4 [3, ¢.28...35].

Ny =N, K K Kpy Ky
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7. IIpoBepka MOIIHOCTHA MPUBOJA CTAHKA:

N, =N,
NIHH. :M!HE H

7. OnpeﬂeneHHe OCHOBHOI'O TCXHOJIOI'MYCCKOI'O BPCMCHMU:

o

Z
T ="~
5K

L
AH
n

Lpx — mnunHa pabouero xoaa, MM

L, =B -n-l, mm

o
i€ T - YHCIIO 3aX010B (hPE3bl;
Z - 4yucio 3y0beB Qpesbl;
B - mmpuna BeHna, Mmm;

. YHUCJI0 OAHOBPEMCHHO 00TaYnMBaeMBbIX 3aroToBOK, IIIT.

l

Cwmotpu npumedanue 2 [3, ¢.169], T.k. TabnuyHas BeIMYHHA "¢ MOXKET OBITh H3MECHEHA.

L=1 +I ,mm

Omnpenenenue BpeMEHH, 3aTpauyruBaeMOro Ha 00paboTKy OTHON 3arOTOBKHU:

INPAKTHYECKAS PABOTA Nel2

Tema: Pacuer u KoHCTpyupoBaHHE 3y0OpE3HOTO HHCTPYMEHTA.
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Heanb 3anusiTUsi: TPUOOPETEHHE YMEHUI U HABBIKOB pacyeTa U KOHCTPYUPOBAHUS
3y0Ope3HOro HMHCTpyMEHTa — YepBSYHOU (pe3sl, WCIIOJB30BaHUsl  CIPABOYHOMU

JIUTEPATYPHI.

MartepuanbHoe obecrieueHue:
- Metoanyeckue ykazaHus K MPaKTHUECKOM padoTe.

- CripaBo4Has IUTEpaTypa:

1) CnpaBOYHUK TE€XHOJOTa-MalIMHOCTpOUTENs, ToM 2; nof pen. A.I'. Kocunooi,

P.K. Memepskosa — M.: Mammnoctpoenune. 1985r.

2) H.A. Hedénor, K.A.OcunoB. COOpHMK 3aJady W NPUMEPOB MO PE3AHUIO
METAJIJIOB U PEeXYyIleMy UHCTpyMeHTy. M.: Mammnoctpoenue, 1990.

[lopsigoK BEINOJIHEHUS Da6OTBI:

- AHanU3 UCXOAHBIX JAHHBIX (YCIOBUS 33]1a4H)
- pacyeT U KOHCTPYHUPOBAHUE YEPBIUYHON MOIYJIHBHOU (pe3bl

- BBIINIOJIHCHHEC YCPTCIKA.

Jagaua Ne75 (2, crp.315.317)

Paccuntath W CKOHCTpyHUpOBaTh  4YepBsUHYIO ¢pe3y s Hape3aHus 3yObeB

HecCTepHU. BBIMOIHUTE pabouunii yepTex.
Hcxoanble 1aHHbIC TPUBEEHbI B auTepatype 2, crp.315,317.

Meronuka peuienus 3agaun - 2, ctp. 311...313.

BBEJIEHHUE

CymectByeT naBa MeToJa Hape3aHus 3yObeB 3yoOuarsix kosec (3K): meron

KOMUPOBAHUS U METOJ oOKaTa (orubaHus).
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MeTon KONMpOBaHUS HCHOJB3YeTCSl B MEJIKOCEPUHHOM M €IMHUYHOM THIIAX
npousBoAcTBa.  PU—auckoBele W majibleBble MOAYJIbHBIE (PE3bl, TOIOBKHU IS
KOHTYPHOIO 3y0010JI0NeHus, NpOoTsLKKKM. KoOHTyp pexymux KpoMok 3Ttux PU
COOTBETCTBYET (hopMe BMAJIMH 3yObeB AeTanu. [Ipu 3TOM YacTo BBINOIHSAIOT 00pabOTKY
3yOb€B METOJIOM JIeJieHus, T.e. oOpabaThiBaeTCs OJIHA BIQJMHA, 3aT€M - IOBOPOT
3aroTOBKM Ha YTJIOBOHM miar 3yObeB uisi 00paOOTKu BTOpO# Bmaauubl U T.A. O6paboTka
MaJIONPOU3BOUTENbHAS, TOYHOCTh 00paOOTKM HU3KAS.

[To meTonmy oOkaTku npodusib OOKOBOM MOBEPXHOCTH 3y0a u3zenus o0pa3yercs
MOCTENEHHO U MpPeACTaBIseT o000 Ornbaronly0 MHOTUX MOJIOKEHUN PEXYIIUX KPOMOK
3ybooOpabareiBatomiero  PM.  PU—uepBsaunble  MoayJsibHble  (pe3bl,  JOJOSKH,
3y0OCTporajibHble pe3lbl, PE3lOBbIE€ TOJIOBKH, peliku. PU nmsg 4ucTOBOM M TOHKOM
00paboTKH—TIIIEBEP, XOH.

HaubGonee BbICOKAash TOYHOCTh JOCTHraercs A0d0sSKaMU M 3yO0OCTpOrajbHBIMU
pesuamu. OnHAKO ciieyeT NOMHMTH, YTO TaKHe OINepalud, Kak 3yO0odpesepoBaHue C
MOCIICYIONIUM IIEBUHTOBaHUEM, OOECIEeUMBAIOT U MPOU3BOAUTEIBHOCTh U TOYHOCTH
0oJiee BBICOKYIO, YeM 3y0010JI0JICHUE.

K reomerpuueckum mnapamerpam 3yoopesnbix PU oTHocsTCs dopma nepenHein u
3a/lHel MOBEpXHOCTEeHW 3y0a, a Takke MepeJHUuM 7y, 3aJHUN O YIJIbl U YroJl HaKJIOHa
CTPYKEYHBIX KaHaBOK ® ¢pe3.

UYepssiunbie Ppe3bl pabOTAIOT METOAOM OOKATKH, UX Pa3AeIiOT MO CIEeAYIOIUM
napameTpam:

— 1o cocoly ¢pe3epoBaHus: ¢ paIuaIbHBIM BpE3aHUEM U MOJaueH ; C TAHTCHIIUATbHBIM
BPE3aHHUEM U I10J1AYEH;

— TI0 KOHCTPYKIINH, CITIOCO0Y KPEIUICHHS Ha CTAaHKE: XBOCTOBBIC, HACATHBIC;

— 10 crnocoOy U3roTOBIEHUS: LIeTbHbIE, COOpPHbIE, COCTABHbIE;

— 10 HAMpaBJICHUIO BUHTOBHIX KAHABOK: MPaBbIE, JICBHIC;

— MO0 TUIY Hape3aeMbIX KOJEC: A UUIMHAPUYECKHX U UYEPBSUYHBIX KOJIEC, IUIUIIEB,
3BE37I04EK U JIp,;

— 110 TOYHOCTH 00pabOTKH: YEPHOBBIC W YMCTOBHIC, KJIACCHI TOYHOCTH YEPBIUHBIX (Ppe3

AAA, AA, A, B, C, JI; npodwib BEIIOJHSIOT NUTM(OBAHHBIM M HEIUTH(OBAHHBIM;
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— 0o MaTtepually pabouyed 4acTth (pe3bl H3rOTaBIUBAIOT OBICTPOPEXKYLIUE
TBEP/IOCIUIaBHBIE;

— 110 KOJIMYECTBE 3aX010B: 1-, 2-, 3-3aX0IHEIE.

BBITTIOJIHEHWE ITIPAKTUYECKOM PABOTBI
(conmepxaHue OTYETA)
1. icxoaHble JaHHbIE
2. Beibop KOHCTpYKLIHMH M TeoMeTpun 3ybopesHoro PU — yepBsunoit ¢pessl:
2.1. Beioop PU — uepBsaunoii ¢ppespl. Tabmuua 117 [2, ¢.296], Tabnuma 105 [1, ¢.293],
Tabmuma 15 [3, c.184].
2.2. Knacc tounoctu PU. Tabmuma 3 [3, c.11].
2.3. KoHCTpYKTHBHBIE pa3Mepbl YepBsiUHOU (hpe3bl [3].
2.4. 'eomeTpudeckue mapameTpsl ppesnl. Tadmauna 15 [3, c.184]. VYroux 3aTouku
nepenHei nosepxHoctu ¢pessl. Tabmuua 2 [3, ¢.160].
2.5. Texuuuuckue TpeOOBaHUSI.

2.6.Beimonnenue pabovero yeprexa.

TTPUMEP BBITTOJIHEHW S [TPAKTUYECKOM PABOThI

Pexxymmm HHCTpYMEHTOM NPUHATA YepBsiuHas ¢ppesa, obicTpopexyias POMS,

MoayieM 3,75MM, OHO3aXO/IHas, IIeJIbHAs, KJlacCa TOYHOCTH - A, C YIJIOM 3alleTUICHUS O

=20°, ¢ mpaBBIM HAMPABICHUEM BHHTOBBIX KaHABOK, YTJIOM MObEMa BUHTOBBIX
KaHaBOK ® = 2°43’, ¢ numdoBaHHBIM poduIeMm,
HacagHas, Tun 2, [OCT9324- 80E.

Pacuer pexunma pezanus, CHJI 1 MOMEHTOB PE3aHUs

Uepssiunas ¢pesa, osicTpopexyias POMS, monynem 3,75mMm, Jao =197,25 mwm,

Cranok 52A50, momnocts 7,5 kBT, ®pe3a uepssaunas no ['OCT 9324-80E pazmepamu /]

=90 MM, Z = 10, yucno 3axon0B — 1, marepuan — POMS — ObicTpopexKyIias CTaib.
['myOuna pezanus

t=2-m, MM
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-

Ipodmins 3yGren Ipogmne syGren
NO HOPMATH K BHTKaM 10 ocH (pe3st

Pucynox 2 - KoHcTpyKIust 4epBsiaHOM (hpe3bl

rac m — MoAayJib HapE€3acMOIro KoJieca.

t=2-3,75=7,5Mm

OceBast moavya Ha OJMH 00OPOT HAPE3AEMOTO KoJieca
So = Sor-KMm-Kf3 Mm/00
rae Sot —rabauvHas nojaya

KM - mompaBouHbIif KO3 PUITMEHT HA MaTepual 3ar0OTOBKH,

KpB - mompaBounbiii kK03 PUIIMEHT HA yroJ HaKJIOHA 3yObeB KoJieca
So=1,2-0,8-0,95 = 0,92 mm/00

[lepuon cToMKOCTH YepBIUHOM (pe3bl ISl JaHHBIX yCIOBUN
T =240 mun

CKOpOCTb II1aBHOTO IBUKEHUS pE3aHUs

V=Vt - Kmv - KBv m/Mun

['ne VT - TabamyHOe 3HaUYE€HHUE CKOPOCTH PE3aAHMUS
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Kwmv - monpaBounsiii ko uimeHT Ha Marepuan 3arotoBku 61...65 HRCo,
KBv - nonpaBouHsbIil K03 PUIMEHT Ha YToJl HaKJIOHa 3yObeB Kojeca 3 = 28°
V=335-0,8-0,95 =25,1 m /mun
YacroTa BpalieHus! MITHHICIS

n=1000 -V / (n- 1) mun-1

n=1000 -25,1/ (3,14- 90) =89 mun-1

[Ipumem no macnopty cranka na = 100 mun-1
JleficTBUTENBHAS CKOPOCTD IJIABHOTO JBMXKEHUS pe3aHus
Vo==n I ng /1000 m/Muna
Va=3,14- 90- 100/ 1000 = 28,26 m/Mmun
MomHOCTh, 3aTpaurBaecMas Ha pe3aHue
Np=Nrt ‘KBN kBt
rae NT - TabauyHOe 3HaU€HHE MOITHOCTH
KBN - monmpaBouHbIi KO3 (HULMEHT Ha yToJ HaKJIOHA 3yObeB Kojeca 3 = 28°
Np=1,6-0,95=1,52 kBt
Np=Pz:V/(60-102) xBt
Bripazum u3 GpopMyIibl 3HaUCHUE CUJIBI pe3anust Pz
Pz = Np-60-102/V «lc
Pz = 1,52 -60-102 /28,26 =329,2 xI'c
MoMeHT pe3aHus ISl 3aIaHHBIX YCIOBUI

Mp=Pz J1/2 kl'c- - mm

Mp =329,2- 90 /2 =14814xI'c - mm = 14,8 x['c'Mm

Pacuer u BEIOOp KOHCTPYKTUBHBIX pa3MEpOB paboueil U KPeneKHOW yacTel u
TF€OMETPUYECKHUX 3JIEMEHTOB JIE3BUSI MHCTPYMEHTA
OcHOBHBIE KOHCTPYKTUBHBIE pasmepsl npuMmeM o ['OCT9324- 80E.

- HapyXHbIH auameTp dpessr d ao = 90Mm
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- muametp OyptukoB d1 =50Mm

- nmuHa ppeswl o6mas L = 80mm
- uiHa Oyptuka 11 =4mm

- yucno 3yoreB  Z =10

- BeJIMYMHA 3aThbIOBaHug k= 4,5MM

DneMeHThI podus 3yobeB (hpesbl:
- HOPMAJIBHBIN [Iar
Pno=mn-mo " Z, MM
Pno=3,14-3,75-10=11,775, w™mm
- OCEBOM MIar
P xo=Pno/cos ymo, wmm
ym - yroi noabéma BUTKa Qpe3bl
Pxo=11,775/cos 2°43" =11,794 mm
TonmuHa 3y6a B HOpMaIbHOM CEUEHUU
Sno=Pno-Sn-A, wmm
rae Sno — TOoJIMHA 3y0a,
- A=0,4 mm
Sno =11,775- 6,545 =5,23 Mmm

- BbIcOTa royioBku 3y06a  hao = hfo

rie hfo - BbicoTa HOXKHM 3y0a Hape3aeMoro KoJieca
hao = hfo =4,69 mm
- BBICOTa 3y0a ho
ho= ha + hfo + C mm
rae  ha - BeIcOTa HOXKM 3y0a KoJieca
C=0,25"mo mMm
ho =3,75+4,69 +0,25 - 3,775 =9,38 mm

- paanyChl 3aKpyTJICHUS Ha TOJIOBKE 3y0a (hpesbl pao
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pao =C/1 sinano MM
ano =20°
pao =0,25-3,75/1 sin 20 = 1,42 mm
- paAnyChl 3aKpyTJIeHUs HA HOXKE 3y0a (hpe3bl pHO
puo=(0,2...0,3) mo MM
po =(0,2...0,3) 3,75 =1,12 mm
DJIEMEHTBI CTPYKEYHON KaHABKHU:
- r1yOuHa kaHaBku  hk
hk= ho+ (k+kl1)/2+(1...1,5) mm
- IOMOJTHUTENIbHOE 3aThlIoBaHue k1
kl =(1,2...1,5) k mm
kl=12-4,5=5,4mm
hk=9,38+ (4,5 +5,4)/ [2+ (1...1,5)] = 15,5 mm
- paanyc 3aKpyTrieHUs] OCHOBAHMS KaHaBKU pk
pk = *( dao — 2hk)/ 10*Zo mm
pk=3,14-(90-2 - 15,5)/(10-10) = 1,5 mm
[ITar BUHTOBOM CTPY>KE€UYHOU KaHABKU Pz

Pz=n* dmo * ctgymo wmm

rae  dmo — cpeaHuii TuaMeTp

dmo = dao-2hao -(0,25...0,3) k

dmo = 90— 24,69 - (0,25...0,3) - 4,5=7028 MM
Pz =3,14 70,28 - ctg 2°43" = 5259 MM

Jlonmyckaemble OTKJIOHEHHMS] M TEXHMUYECKHE TPEOOBaHUS MPHUHSITHI IO
['OCT 9324-80E, mmonounsiit na3 npuuar no ['OCT 9472-83, oTKJIOHEHHS — 1O
CT COB 144-76.

[IpoBepka HHCTpYMEHTA HA MPOYHOCTD, )KECTKOCTh, CMATHE
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[IpoBepka MpOYHOCTH U KECTKOCTH HACATHBIX (pe3, B TOM YUCIIEC U YEPBIYHBIX,
MIPOU3BOJAUTCS IO JOIYCKAEMBIM HAarpy3KaM, JIEUCTBYIOIIMM Ha OMPABKY
BCIIOMOTI'aTEJIbHOTO UHCTPYMEHTA.

Pz =329,2 kI'c, Mp=14,8 k['c'm
Haumenbiuii 1omyckaemMplil AMaMeTp [EHTPATBHOTO OTBEPCTHUS YEPBSIYHOU Ppe3bl

noJi orpaBsky - d

d = 3V Mcp /(0,1 oug) mm

rae Mcp - MOMEHT CONPOTHUBIIEHUS PE3AHUIO,
oua =250 MIla - nonmycTuMoe HaNps>)KEHWE HU U3rM0 ONpPaBKU M3

KOHCTPYKIITMOHHOU CTaJIH

d = 3714800/ (0,1- 25) = 18 mm

[Tpu pacueTe KOHCTPYKTHUBHBIX Pa3MEpPOB YEPBSIUHOM (PpE3bl MPUHAT JUAMETP

orBepcTHsi 1oA ornpaBky d = 32 MM, TO €CTh IPOYHOCTh OOECIIECUEHA.

CHOucoK UCMOIB30BaHHOM JTUTEPATYPHI

1. AM. Anackun, H.B. KonecoB. «CoBpeMEHHBIN pEXYIINNA HHCTPYMEHT) .-

M.: «Akagemus», 2019.

2.I'anonkun B.A., Jlykames JI.K., CyBopoBa T.I'. «O6paboTka pe3aHuem,
METAITIOPEKYIIMNA MHCTPYMEHT U CTaHKW». - M.: Mammnoctpoenue, 1990.

3.Hedenor H.A., OcumnoB B.A. «COopHUK 3a71a4 ¥ IPUMEPOB 1O PE3aHUIO METAIIJIOB
U PEXYIIEMY HHCTpyYMEHT».- M.: MammHoctpoenue, 1990.

4.AnexceeB I'.A., ApminnoB B.A., Kpuuesckas P.M. «KonctpyupoBanue
UHCTpyMEHTa».- M.: Mammnoctpoenue, 1990.

5.CnpaBouHuk uHcTpymeHTanbiuka / Ilox pea. Opaunapuesa U.A. — M.:

Mammunocrtpoenue, 1987.
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6.CnpaBouHuK TexHosora-mamuaoctpourens. Tom 2./ Tlox pen. Memepskosa B.K.,

Kocunosoit A.I'.- M.: Mamnoctpoenue, 1985.

INPAKTHYECKAS PABOTA Nel3

Tema: Pacuer pexuma pezaHus npu HPOTATUBAHUU.

Heanb 3anaTus: mpuOOpPETEHNUE YMEHHUM U HABHIKOB HA3HAYCHUS PEKUMOB PE3aHMS,

VCIIOJIb30BaHUs CIIPABOYHOM JIUTEPATYPHI.

MarepuaibHoe obecrieueHue:
- MeTtonuueckue yka3aHus K IpakTUueckoil padore.
- CripaBoYHas quTeparypa:

1) CnpaBOYHUK TEXHOJOTa-MallIMHOCTpouTENs, ToM 2; ox pea. A.I'. Kocunosoii, P.K.
MemepsikoBa — M.: MammuocTpoenue. 1986r.

2) Pexxumel pe3anust metauioB. CripaBounuk. / [lox pen. FO.B.bapanoBckoro. -
M.:Mammnoctpoenue, 1972, ¢.132..138.

3) H.A. Hedénos, K.A.Ocumnos. CO0pHUK 3a71a4 ¥ IPUMEPOB 110 PE3aHUIO METAIIJIOB H
pexyuieMy HHCTpyMeHTy. M.: MammunocTtpoenue, 1990.

4) O0LIeMaIMHOCTPOUTENIbHBIE HOPMATHUBBI PEXKHUMOB pE3aHUSI.

[Topsiiok BBITIOTHEHUS PA0OTHI:

- AHaNU3 UCXOAHBIX JAHHBIX (YCIOBUS 3a7a4M).
- Bri0op cxembl pezanus.

- Be16op pexyliiero HHCTpyMeEHTA.

- Ha3naueHue pexxuma pe3anusi.

- OHpGI[G.]'IeHI/IC OCHOBHOI'O TCXHOJIOI'HYCCKOI'O BPCMCHU.

3amaua Ne67 (3, ctp.268) IIpoTAruBaroT Kpyrioe OTBEPCTHE.
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Hcxoansie nanHble MpUBEAEHBI B IUTEpaType 3, cTp. 268,267.

Mertonuka pelieHus 3a1a4du npuseneHa B 3, ctp.262...266.

Teopernyeckue cBeIeHU

[IporsiruBannie — MexaHWYecKas oO0paboTka BHYTPEHHHUX U HAPYKHBIX
MOBEPXHOCTEH  MHOTOJIC3BHMHBIM pEXyIIUM HHCTpymMeHTOM (PU) — mpoTskKoW.
Oco0eHHO 3 (DEKTUBHO NPOTATUBAHUE CIOKHBIX U (PACOHHBIX MPOQUIEH 3arOTOBOK.
Meton HaxoaWUT IIMPOKOE NPUMEHEHHE B MACCOBOM M CEPUMHOM MPOU3BOACTBAX. B
MEJTKOCEpUMHOM U €IMHUYHOM MPOU3BOJICTBAX 00pabaThIBalOT MOBEPXHOCTU, K KOTOPHIM
IPEAbIBISIOTCS BHICOKHE TPeOOBaHUsI K TOUHOCTHU U MapaMeTpaM MIepOXOBaTOCTH.
OCHOBHOE OTJIMYUE TMPOTITUBAHUS OT JPYTUX METOJOB OOpPabOTKHM — OTCYTCTBYET
JIBWKeHUE nojadnd Ds. 3HaueHue nojadyu 3aKkjI0u€HO B KOHCTpYKIuu camoro PU. Pasmep
KKJIOTO TOCIEAYIOMIero 3y0a TPOTSHKKH TIO0 BBICOTE, OOJBINE MPEIbLAYIIETO Ha
BEJIMYMHY, YUCJICHHO paBHYyI0 mojade Ha 3y0 Sz. Kaxnmeiil 3y0 onuH pa3 ydyacTBYeT B
IIPOLIECCE PE3AHMUS.

[IpotsruBanriem 06pabaThIBAIOT pa3InyHbIe BHYTPEHHUE U HAPYKHBIC
MTOBEPXHOCTH.

CymiecTByeT 1Ba BapuaHTa MPOTATUBAHMS: CBOOOHOE U KOOPIUHATHOE.

[IpoTtspxkku paboTAIOT HA PACTSIKEHUE, T.K. CUJIa PE3aHMs MPUKIIAIbIBAETCA K 3aMKOBOM
YaCTH.

Ecnu cuna npukinaasiBaeTcs K 3aIHEN 4acTH NPOTKKHU, TO TAKOH MeTo 00pabOTKH
Ha3bIBAIOT NpolnuBanreM, a P — npomuBkoit. [IpommBka paboTaeT Ha cxaTue U
npOo10abHBIN U3ru0. [IpomKBKY Yaille BCEro NPpUMEHSIOT JIJIsi KAJTMOPOBKU BHYTPEHHUX
OTBEPCTHUM BBICOKOW TOYHOCTH. HOT 1A TTOCIIEIHUE CEKIIUM TTPOIIUBKYU WIIH TTPOTHKKHU
BBITIOJTHSIFOT MOJYKPYTJIBIMU JIJIS1 Pa3BaIbIIOBKH — OOpaOOTKH JaBICHUEM - CIUIQKUBAHUS
HIEPOXOBATOCTH W MPUIAAHUS TOBEPXHOCTHU BBICOKUX IKCIUTYaTAllHOHHBIX CBOMCTB.

[Ipu npoTsATUBaHUU TPUMEHSIOT NMPOPUITHHYIO, TEHEPATOPHYIO U TPOTrPECCUBHBIC

CXEMBI CPE3aHUs TPUITYCKA.
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[Tpu npodunsHOI cXeMe cpe3anusi MPUITycKa reoMeTpuueckas Gopma Bcex 3yOneB
no00Ha Npo(UIII0 OKOHYATEILHO 00pab0TaHHOM MOBEPXHOCTH 3aTOTOBKHU. JTa cXeMa
pe3aHusi UMEEeT OTPaHUYCHHOE PUMEHEHHUE BCIEACTBUE TPYIHOCTHA U3TOTOBJICHHUS
NpO(HUIBHBIX MPOTSHKEK U HU3KOM MPOU3BOIUTEIHHOCTH.

[Tpu reHepaTopHO cxeme cpe3aHus MPUITYCK yAaIseTCsl MapaieIbHBIMU CIIOSIMHU.
KBaapartHbie, MHOTOTpaHHBIC, KOOPAMHATHBIC TIPOTSKKY JIJISl CPE3aHUs MIPUITYCKa
U3TOTOBIIAIOT MO TEHEPATOPHOM CXEMeE.

[TporpeccuBHbIE CXeMy pe3aHHs HCTIONb3YIOT, KOTr/ia Mpo(uiIbHOE U TeHEPaTOPHOE
HOPOTATUBAHKUE HELEIECO00Pa3HO MO PAa3HBIM MPUUHHAM.

B kauecte COTC (COX) npu npoTSIruBaHUM UCIOIb3YIOT SMYJIbCHUH,
cynbdodpe3od, a Tak ke cMech KepocruHa U Macyia. O0paboTKa YyTYHHBIX 3arOTOBOK

IMPOU3BOAUTCA oe3 OXJIaKACHU .

MOPSITOK BBIITOJTHEHUS TIPAKTUYECKOM PABOTHI

1.AHanu3 UCXOIHBIX JAHHBIX:

2. Beibop COX [ 2, ¢.282..283].

3. Breibop obopynoBanus. [1, c. 63..64].

Mogenb OpOTS>KHOTO CTaHKA (THIT)

[TactiopTHBIE TaHHBIE:

CkopocTh paboudero xoaa NpoTsHKKU - Vp.X., M/MUH;

CkopocTth 00paTHOTO X0/1a — V0.X, M/MHH;

Tsarooe ycwiue cranka Pc, kH. Ta6iauna 8 (MmeToandeckoe mocobue)
MomHocTh 3/nBurarens, kBt. Tabnuma 9 (MmeToanueckoe mocooue)

KIT[ cranka n=0,85.

MKTOJUKA BbINOJHEHUS IPAKTUUYECKOM PABOThHI

3.Bb160p mpOTSKKH:

-Tun npotsokku. Tabmmma 56 [1, ¢.163..173]
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-Pazmep npotsxku. [TIPUJIOXEHUE A

L -o0Omas mmuHaA, MM

L1-pnuna no nepBoro 3y6a, MM

L2=Ip - pabouas yacTh, MM

| - KOJIMYECTBO MIPOXO/IOB

ZC - ynciio 3yObeB B CEKIUH, IIT.

Jlns cxem poduiibHOM, TeHepaTopHol Zc=1.

JInst IpOTrpeCcCUBHOM - CM. KOHCTPYKUMIO NPOTSKKU B cooTBeTcTBUU ¢ [ OCT

HawnbombIiee 9ucio oqHOBPEMEHHO PEXKYIIHX 3yObeB:

z’_ =ZE =_F —
i

L., dmmna
LG
-Po - oceBas cuna npoTsruBaHus AJi1 BBIOPAHHOW MPOTSHKKU M YCIIOBUHM paOOTHI.
[MTPUJIOXXEHUE A
I'eometpust 3yoneB npotspkku. Tabmuna 59..62 [1, ¢.170]
[lepenuuii yroiu o. 3aaHUil yrou y
4. Onpenenenue rpymnibl oOpadaTsiBaeMoctu Matepuana - 'O [2]. OmnpexaeneHue rpyIibl
kauecTBa - 'K 1o mepoxoBaTocTn WM KBAIUTETY TOYHOCTH [2].
5. Haznauenue ckopoctu pezanus V, m/muH. Kapta [2, ¢.132].
3Hartb: ['pynmnbsl 00pabaThiBAEMOCTH U Kau€CTBA,BU/I MPOTITUBAEMOU MMOBEPXHOCTH
6. Crolikocth npotsxkku T, mun. Kapra [2, ¢.137..138].

7. Hueao 3aroToBOK, MPOTAHYTHIX MEXKAY MOBTOPHBIMU 3aTOYKAMUA UHCTPYMEHTA!

=1l]l]l] T,
- L

2]

n 77

8.0mnpeneneHue CUIIbl Pe3aHusl.
F,=F -}B cre
F — cuia pe3anus Ha eIMHUILY JTUHBI pexyniei kpomku. Kapra I1-3 [2, ¢.135].

JInst KpyrabIX OTBEPCTHIA:
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-
> B=n-D z

rae, D - Haunbonemuii tuametp 3yobeB — D = DoTB.
ZC - 4uciio 3yObeB B CEKIIMHU
Zi - HanOoIbIIIee YUCI0 OAHOBPEMEHHO PEXYIIUX 3YObeB (OKPYTIUTH 10 OOJIBIIETO

qucia)

L
Z =Z, =Z, =T” +1

I[JI}I IIIMTOHOYHBIX I1a30B U NIIMICBBIX OTBCpCTHﬁ:

rie ba -IHUpUHA na3a (MJI0CKOCTH UJIK yCTyTa);

1 --41CJIO NITOHOK.

9. CpaBHEHHE pACCYUTAHHOTO 3HAYEHHUS CUJIBI PE3aHUS C OPUCHTUPOBOYHBIM 3HAYCHUEM
ycunust Po - oceBoil Cuiibl MpOTATMBaHUS (JJ1s1 KOHCTPYKIMH NPOTSKKU U yCIOBHI
paboThl) U ¢ Pron -TATOBBIM yCHUITUEM CTaHKA.

Ppacu < Po < Pnon

Po — oceBas cuia npoTsaruBanus (MPHIOKEHUE K METOANYECKUM YKa3aHUEM).

Pnon — nomyckaemas cusna npotsaruBanus. (CMOTPHU B UCXOAHBIX JJAHHBIX 110 MACIOPTY
CTaHKa.

10. Mounocts pezanust Npe3 (kBt). Kapra [1-4 [2, c.136].

O06paboTKa BO3MOXKHA IIPHU YCIOBHHU:

NN < N__ . «Bm
NIIIH - MOIITHOCTDb HIIMUHACIIA.

Ny =N 'rFI’KBT

11. JonmycTumasi CKOpOCTb 110 MOITHOCTH CTaHKa:
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_60102-N,

den

P

HOJ’DKHO BBIIIOJIHATBHCA YCIOBHC!

' A

V < Vaon

12. Onpenenenrne OCHOBHOTO TEXHOJIOTHYECKOTO BPEMEHHM:

L

"’

T =2
1000 ¥ g

K| i, mun

I7I€ ( - YUCJIO OJAHOBPEMEHHO 00paOOTaHHBIX 3aTOTOBOK.

12.1 Onpenenenne JIMHHBI pab0overo Xo/1a MPOTIKKHU:

Li_ =L + Lim + Ly Aat

JlinHa pabouel 4acTH MPOTIKKU:

L =L

- L, amt

L - oGmas ayMHa NpoOTSKKH,

L1 - nnuHa npoTsikku 10 1-ro 3y0a;

Lom -

nepeoer;

Lxom = 30...50 mMm

K1 -xoa¢punmenr;

JE1=1,+—

V0.X. - CKOPOCTb 00PaTHOTO XO/1a;
| —4KCII0 TPOXO/IOB.

[MPUJIOKEHUME A

Tabnuna 2 — npotsixkku kpyribsie 'OCT 20365-74

D JInHa POTATUBAHUS, MM Ycunue nporsaruBanus Po, H npu nepexnem yrie g
oreepcrus, | Cranb u | UyryHsl, 20 15 10
MM aMOMHUHUEBBIE | OpoH3a,JIaTyHb

CILTaBBI
10-13 10,5- 34 10,5- 34 6650 - 8140 7450 - 9300 8820 - 11150
14-15 15-53 15-53 10000 - 11100 11200 - 12300 13420 - 14400
15-20 22-90 30 - 100 930 - 21300 10600 - 24100 12850 - 28700
20-25 30-53 31-63 21300 - 34900 24100 - 38700 28700 - 43700
25-30 40 - 110 40 - 135 40000 - 55200 44300 - 61300 50700 - 68800
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30-35 21 - 46 21 -63 51000- 68800 75000
35-40 24 - 58 24 -85 73200 79000 88500
40 - 45 40 - 118 40 - 160 110000 120000 135000
45 -50 40 - 118 40 - 160 127000 138000 155000
50-55 24 - 58 24 -85 101000 109000 122000
55-60 24 - 58 24 -85 110000 119000 133000
60 - 65 40 - 130 40 - 185 186500 197000 227000
65- 70 42 - 170 42 - 215 214000 231000 260000
70-75 42 - 150 42 - 215 224000 244000 274000
75 - 80 26 - 63 26 - 95 148000 159000 178000
80 -85 42 -190 42 - 230 274000 296000 333000
85-90 40 - 120 40 - 175 240900 259000 290200

288000 313000 350800

[MTPUJIOXKEHUE A

Tabmuma 3 - Pasmepsl anemenToB kpyrinoi npotskku [OCT 20365-74 (Beibop u3
I'OCTa)

Do |L | 11 12 13 3y0bs IPOTSHKEK Yucmno
TB= | O0mas JUIMHA | JuIMHAa | auuHa | YepHoBble u | UnctoBbie | Brikpy
Dn | nmuna M |10 YEpHOB | YUCTOB | MIEPEXOMHBIC | U KeEK
pPOT | IPOTSKKH, MEPBO | BIX BIX KaJIuopyo

SDKK | MM 1Y0) 3yObeB, | 3yObeB, e

U 3y0a, | MM MM yuc |twmiar, | Z t1, N

hi (o) MM 10 Z | MM MM

14 | 460 - 590 255 84 99 12 |7 18 |5 4

15 | 580 - 655 270 162 113 18 |9 16 |6 4

20 |550-625 270 144 113 16 |9 16 |6 6

25 |800-875 320 262 161 20 |13 16 |9 6

30 | 775-875 345 208 161 16 |13 16 |9 6

36 |600-700 295 140 129 10 |7 16 |7 8
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40 |850-950 370 252 177 18 |14 16 |10 8
45 | 650 - 750 320 176 129 16 |11 16 |7 10
50 |650-750 320 176 129 16 |11 16 |7 10
55 | 650-750 320 176 129 16 |11 16 |7 10
60 |690-790 350 176 129 16 |11 16 |7 12
65 |690-790 350 176 129 16 |11 16 |7 12
70 |1060-1160 465 288 225 16 |18 16 |13 12
75 |1060-1160 485 288 225 18 |18 16 |13 12
80 |825-925 400 324 225 18 |18 16 |13 14
85 |875-975 425 224 177 16 |14 10 |7 14
90 |1220-1320 510 360 241 18 |20 16 |14 14
10- | 360 - 430 210 70 -|64 -]12 -|5-6 |16 - |4 4
13 120 80,5 20 18 |45

Ycunme npotsruBanus ['OCT 18217-90

I[JIH OIIPCACIICHUA CUIIBI ITPOTATUBAHUNA I 3aKaJICHHBIX crajei u APYrux MCTaJlJiIOB

BenuuuHy Po cinenyetr yMHOXUTH Ha K03 uiueHt K

Cramp |-Y r1p. oOpabaTbiBaeMOCTH B 3aKaJICHHOM HB
COCTOSTHUM
<285 1,2
285-375 1,3
WHCTpyMeHTallbHBIE JICTHPOBaHHBIE O/C CTamu Mapku 204-229 14
X15
Yyrynsl ¥1-Y11 rp. oOpabaTsiBaeMocTu <229 0,5
>229 0,7
Bbpon3sl, natynu Y111 u 1X rp. o6pabaTeiBaeMocTu <110 0.4
AnoMuHUEBBIE CIUIaBbl X Tp. 00pabaThIBa€MOCTH <110 0,4
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Tabnmuna 8 — kpaTkas TeXHUYECKas XapaKTEPUCTHKA MPOTSHKHBIX TOPU30HTAIBHBIX

CTaHKOB
Cranok | Homunanenas | Jlnuna Ckopocte | Ckopoctb | MomHocTe | Macca
TAroBas  CHJa | XoJa pab. xopa, | oOpatH. SII. CTaHKa,
Pc, kH KapeTKd, | M/MUH X014, JIBUT . T
MM M/MUH TJIaBHOTO
IIPUBOJA,
kBT
/B35y 98 1250 1,5-11,5 20-25 17 4,7
7b56 196 1600 1,5-11,5 20-25 30 9,2
7b35 98 1250 1,5-11,5 20-25 17 6,5
7b57 32 2000 1,5-6,15 20-25 40 15,8
7b54 49 1000 1,5-11,9 20-25 10 6,3
7b58 74 2000 0,5-3,6 10 55 21,4
7A520 196 1600 1,5-11,0 25 20 9,0

METOJUYECKUE YKA3AHUS K MIPAKTUYECKOMH PABOTE Nel4

Tema: PacueT M KOHCTpYHUPOBAHHUE MPOTSIKKHU.

Hean 3ansaTusA: 3akperuicHUE 3HAHUN, NPUOOpPETEHHWE YMEHHW W HaBBIKOB pacyeTa W
KOHCTPYUPOBAHHUS IIPOTSIKEK, MCIIOJIb30BAHUS CIPABOYHOM JIUTEPATYPHI.

MarepuajibHOe o0ecneyeHme:

- Metoandeckue ykazaHus K IPaKTUIECKOM paboTe.

- CipaBouHas quTeparypa:
Cnncok Jutepatypsbl

- ChnpaBo4HUK TeXHOJIOra-mMamuHoctpourtens, Tom 2; noa pena. A.I'. Kocunosoi,

P.K. MemepsikoBa — M.: Mammnoctpoenue. 1985r
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- Opaunapres, .H. CnipaBounuk uHCTpyMeHTabIuka/ [Tog obmr. pe. N.H.
Opaunapuena. — C-I1.: Mamunoctpoenue, 1987 - 846 c.

- Hedenos, H.A. COopHUK 3amad W TPUMEPOB MO PE3aHUIO METAJUIOB M PEKYIIEMY
uHCcTpyMeHTy: YueOHoe mocobue/ H.A. Hedenor, K.A. Ocunos — 5-¢ uzganue, A0M. U

nepepad. — M.: MammHoctpoenue, 1990 — 448 c.

[Topsiok BBITTOTHEHUS paOOTHI

- AHAJIN3 UCXOIHBIX JIAHHBIX,

- pacyeT U KOHCTPYUPOBAHUE KPYTIION MTPOTSHKKH,
- COCTaBJICHUE OTYETA,

- BBIMIOJIHEHHE pab0Yero 4yepTeka Kpyrioi IPOTSHKKU.

Ncxonubie nanueie: Paccunrtarh M CKOHCTPYMPOBATH KPYIIIYIO POTSIKKY 711 00pabOTKU
UUJIUHIPUYECKOTO OTBEPCTUSl quaMeTpoM D = MM M aynHOM 1 = MM B 3aroToBKe
3ybuaroro koneca u3 Cramu 40x ¢ ¢ B = 207 Mlla. OtBepcTre MpOTATUBAIOT TOCIIE
cBepieHusa a0 nuamerpa Da = MM Ha TOpHU3OHTANIBHO-IPOTSKHOM cTaHke 7AS520.
[Tatpon GeicTpocmenHbIi aBToMatnueckuii OCT16885—71.

Taomuna- UcxoaHble mTaHHBIE

No BapuanTa D HS8 lu D3 HI2
1 20 18 18,5
2 25 20 24,2
3 30 30 28,8
4 35 32 33,6
5 40 40 38,5
6 22 20 20,2
7 32 35 30,4
8 42 25 39,8
9 28 30 26,2
10 38 20 36,4
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TeopeTnveckue cBeaeHHUs

[IporsiruBanne — MexaHuueckas oOpabOTKa BHYTPEHHHUX M HapyX HBIX
NOBEPXHOCTE  MHOTOJIE3BUMHBIM PEXYyIIUM HHCTpyMeHTOM (PU) — mnpoTsHkkoil.
Oco6enH0 3 (PEeKTUBHO MPOTIATUBAHKE CI0KHBIX U (DACOHHBIX TTpOduIeH 3arOTOBOK.
Meron HaxoauT IIMPOKOE IPUMEHEHHE B MAacCCOBOM M CEpUMHOM NPOU3BOACTBAX. B
MEJIKOCEPUITHOM M €IMHUYHOM MPOU3BOJICTBAX 00pabaThIBalOT MOBEPXHOCTH, K KOTOPHIM
PEIBSABIIAIOTCS BEICOKUE TPeOOBaHUS K TOYHOCTH U MTapaMeTpaM IIepOX0OBATOCTH

OCHOBHO€ OTJIMYME MPOTATUBAHUS OT APYIHMX METOJ0B 00paOOTKH — OTCYTCTBYET
JIBWOKeHUE Mojauynd Ds. 3HaueHue mojadyu 3aKkI0ueHO B KOHCTpYKIuu camoro PU. Pasmep
KaKJOr0 TOCIEAYIONIero 3y0a NpOTSKKM 10 BBICOTE, OOJbIIE NPEIbLAYLIEro Ha
BEJIMYMHY, YUCJIEHHO paBHYy nojade Ha 3y0 Sz. Kaxnplil 3y0 onuMH pa3 yyacTBYET B
IIPOLIECCE PE3AHMUS.

[IporsruBanriem  00palaThIBAIOT  pa3iIMYHbIE BHYTPEHHHE M  Hapy>KHbIE
IIOBEPXHOCTH.

CymiecTByeT 1Ba BapuaHTa MPOTATUBAHMS: CBOOOHOE U KOOPJAUHATHOE.

[IpoTskku pabOTAIOT Ha PaCTSKEHUE, CUIIA PE3aHUs NPUKIAAbIBAETCS K 3aMKOBOM
yacTu.Ecnu cuia npukianbiBaeTcs K 3aHEH 4acT MPOTSHKKU, TO TAKOW METOJ] 00pabOTKH
Ha3bIBaIOT mpomuBanueMm, a P — mnpommuskoii. IIpommuBka paboraer Ha cxkaTue u
npoAoabHbIA M3ru0. IlpommuBky yamie Bcero MpUMEHSIOT JUIsl KAIUOPOBKH BHYTPEHHUX
OTBEPCTUM BBICOKOW TOYHOCTH. MHOrIa mociegHue CEKIUU NPOIIMBKU WM IPOTSIKKHU
BBITIOJIHSAIOT HOJYKPYTJIBIMU JIJISl Pa3BAJIbLIOBKM — OOpaOOTKHU JaBICHUEM - CIJIAXKUBAHUS
HIEPOXOBATOCTHU U MPUJAHUS IOBEPXHOCTH BBICOKUX IKCILTyaTallHOHHBIX CBOMCTB.

[Ipu mpoTSIruBaHUM TPUMEHSIOT NPOPUIBHYIO, TEHEPATOPHYIO U MPOTPECCUBHBIE CXEMBI
CpE3aHMs IPUITYCKA.

[Tpu nmpodunsHOI cxeMe cpe3aHus MPUITyCKa reoMeTpuyeckas popma Bcex 3yObeB
noso0Ha Mpo@MIII0 OKOHYATENIbHO 00paOOTaHHOM MOBEPXHOCTH 3aroTOBKHU. JTa cXeMma
pe3aHuss HMMEEeT OIPAHMYEHHOE IIPUMEHEHME BCIIEACTBHE TPYAHOCTH W3TOTOBJICHUS

IPO(HUIBHBIX MPOTHKEK U HU3KOM MPOU3BOUTEIHHOCTH.
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[Ipu renepaTopHOil cxeme cpe3aHusi MPUIYCK YAAISIETCS MapajuIebHBIMU CIIOSIMHU.
KBanmpaTHble, MHOrorpaHHble, KOOpJAWHATHbIE TPOTSHKKU IS CpPE3aHUs MPUITyCKa
V3TOTOBJISIFOT IO TEHEPATOPHOM CXEME.

[IporpeccuBHbIE CcXeMy pe3aHHsl HCHOJB3YIOT, Korja Npo(uibHOE W TEeHEepaTOpHOE

IIPOTATUBAHUC HCHCJ’ICCOO6p33HO I10 pa3HbIM IIPUYHHAM.

ITPUMEP PEHIEHUSA 3AJIAYHN

Hcxoanble nanHblie: PaccuntaTh M CKOHCTPYUPOBATh KPYIINIYIO MPOTSKKY ISt
00pabOTKH MWIMHIPUYECKOTo oTBepcTUst tuamerpom D = 38,4 H12 mm u anunoit 1u = 35
+ IT 16/2 mm(35+0,95) B 3arotoBke 3yOuaToro kojneca u3 Cranu 40x ¢ o B = 207 Mlla.
OTBepcTHE MPOTATHUBAIOT TOCie cBepiieHus a0 auamerpa Da = 40H8 (40+0,039 ) na

TOPU30HTAIBHO-IPOTSHKHOM cTaHke 7AS520. [latpoH OBICTPOCMEHHBIN aBTOMATHYECKHMA

I'OCT16885—71.

1.1 Pacuer npumnycka Ha 00pabOTKy

[Tog mpunyckoM Ha oOpabOTKy MOJpa3yMeBaeTCs CION MeTallia, yAaJsieMblil C
3aroTOBKU IIPU NPOTIATUBAHUU.

[Ipunyck Ha CTOPOHY OTBEPCTHS MOJI MPOTATUBAHKUE ONpeesieM 1o popmyie:

A=0,5*(Dmax-Dmin) (1.1

rae Dmax — HanOoapuil [uaMeTp NpoTATUBAEMOT0 OTBEPCTHUS, MM;

Dmin - MUHUMAJTBHBIN TUAMETP OTBEPCTHUS 3aTOTOBKH O] IIPOTATHBAHKUE, MM.

A=0,5%(40-38,4)=0,8MM.
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1.2 PacyeT moanrema Ha 3y0 Mpu NPOTATUBAHUN

[Tombem Ha 3y0 (Tmomaua Ha 3y0) Sz 3aBUCHT OT BHJA MPOTSIKKH, OT CBOWCTB

06pa6aTBIBaeMOFO MaTtcpuajia, JXCCTKOCTHU ACTAJIN U T.[.

[TonnséM Ha 3y0 Ha ctopoHy punumaeM Sz=0,03MM.

Mexay peXyImUMH U KUTHOPYIOIUMH 3YObSMH JIal0T HECKOIbKO 3aUHUIAONIINX

3y0beB C MIOCTOSIHHO YOBIBaIOIMM MoabeMoM Ha 3y0. [Ipunumaem zc=2 u pacnpenensieMm

NOoJAbEM Ha 3y0 CIeAYIOIM 00pa3oMm:

=

[
5]

&

Lad | = |__;|||._|.
H
(5]
[55]
o

1.2 BeiOop nepeHux U 3aHUX YIJIOB 3yObEB MPOTSIKKU

FCOMeTpI/IH 3}76LCB IMPOTSKKU  OIIPCACITIACTCA nepcaIHuM MW 3aJJHUM VYIUJIaMHU

(pucyHok 1).

Pucynok 1 - 'eomerpuueckue napameTpsl 3y0a NPOTSHKKU

3HaueHHe TEpEeIHero yria Ha NpoTsHKKax Oepercs B mpedenax y = 8 ..20° B
3aBUCUMOCTH OT (DPU3UKO-MEXaHMYECKUX CBOMCTB 00pabaThlBa€MbIX MAaTE€pPUAJIOB.
3HaYEHHU NEPEIHUX YIIJIOB OKA3bIBAIOT BIMSHUE HA CHILY PE3aHUS.

['eoMeTpuyeckre aIeMeHTHI J€3BHs PEXKYIIUX U KaTuOPYyIOLUX 3yObeB:
y=107 g=3° ap=1°
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IIpenenpHOE OTHCICHHE TEPEIHMX YIJIOB BCEX 3yObeB T 27, 3aJHUX YIJIOB PEXKYIIUX
3y6peB =30°, 3annux yrioos kannbpyrommx 3yoses 15,
1.4 BeiOop m1ara u CTpy>K€UHBIX KAHABOK MEXKIY 3yObsIMU
[Tpoduns, pasmMepsl U CTPYKEUHBIX KAaHABOK MEXIY 3yObsSMU BBHIOMPAIOT B 3aBUCHMOCTH
OT TUIOMIAAW CJIOS MeTajula, CHHUMAeMOTO OJHUM PEXKYIIUM 3yOOM TIPOTSIKKH.
Heobxoammo, 94TO0BI III0MAab CEYCHUS CTPYKEUHON KaHABKUA MEXIY 3yObsIMH OTBeuasa
YCIIOBHIO:

k=F,[F, =25,
rae k=4 — koapdunmreHT 3anoTHeHUs KaHABKH;

F* - mnomanb cedecHUs KaHaBKH, MM |

F: - mioiane ceueHus cpe3a MeTaljia, CHUIMaeMOrO OJTHUM
3yOoM, MM .
HaxomuwMm:
£,
Fe="¢x Sz, (1.2)

F-=35% 0,03=1,05 MM .
Fe=kxFy (1.3)

[Tpuaumaem Fr= 4,2 MM~
[Ipu npsmonuueiiHOW QopMe CTpYKeYHOW KaHaBKM 3y0a MpUHUMAeM: Imar
OpOTSHKKUA t=6MM, riayOnHa KaHaBku h=2,6 MM, JIJIMHA 3aJlHEM MOBEPXHOCTU b=2 MM,

paauyc 3aKpyrieHus KaHaBKU 1=1MM.
[ar kanmuOpyromux 3y0beB t ¥ KPYTbIX MPOTSHKEK mpuHUMaeM paBHbM 0,6 — 0,8
miara pexxyuiux 3yobeB (IJ1s OCTalIbHBIX THMOB MPOTSDKEK t ¥ =t). JlJisi maHHOTO mpuMepa

npuaumaem t ¥ =0,8*1=0,8* 6=4,8mm.
Jl1s mosTyueHus JIy4Iiero Kadectsa o0paboTaHHOM MOBEPXHOCTH IIar 3a4UIIAONINX
3yObeB MPOTSKKHU AenatoT nepeMeHHsiM: ot t + (0,2...1) mo t — (0,2...1mm). [Ipunumaem

n3meHenre mara T0,2vMM. Torga w3 AByX CMEXKHBIX IIaroB OAWH paBeH 6+0,2=6,2MM, a
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BTOpOort — 6-0,2=5,8MM. Dacka f Ha KanmuOpPyrOmMUX 3yObSX IUIABHO YBEITWYUBAETCS OT

nepBoro 3yba k nocieanemy ¢ 0,2 1o 0,6mm.
1.5 Pacuer uncna 3yObeB IPOTSHKKU

MakcuMabHOE YHCI0 OJTHOBPEMEHHO pa0OTaIOMNX 3yObEeB.

Z =f lt+1=35/6+1x7 149

OmpenenseM pa3Mepbl pexymmx 3yObeB. Jlmamerp mepBoro 3y6a IpUHHMAaeM
PaBHBIM JHAMETPy IICPEIHEH HAMPaBIIAIOIICH YacTH:

D =D-2xA4A=40-2x08 =38 4uu (1.5)

JnameTp Kaxkaoro mociaeayrouiero 3yoa ysennuuaeM Ha 2S 2. Ha nocneaHux tpex
3aUMIIAIOIUX 3YObsAX, MNPEAIIECTBYIOIMNX KaauOpyromuM 3yObsiM, MOABEM Ha 3y0

IMOCTCIICHHO YMCHbIIACM I10 JAHHBIM II. 2.

Yucno pexxymmx 3yObeB MOACUUTHIBAEM 110 hopMyie:

A
Z, =—+(2.3)
BEEE , (1.6)

rae A — BenM4rHa IPUIYyCKa MO IPOTIATUBAHUE HA CTOPOHY.

A=05x(D—-D,)=0,5%(40—38.4) = 0801

]

6.6

Z, =—+1=

[Ipunumaem 22227,
JnameTp KanuOpyromumx 3yOseB ornpeaesseM no popmysie:

D, =D, +6 (L.7)

rae Do =40,011MM — MakCUMaJIbHBINA TUaMETP 0OPaOOTAHHOTO OTBEPCTHS;

S - N3MCHCHUC TNAaMCTpa OTBCPCTHUA ITOCIIC IIPOTATBAHUS.
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D, =40.039+0027 =40.06650u

B nanHOM npuMepe MpUHUMAEM YUCIIO KaluOpyroIuX 3yObeB Z.=6.
Brerunciennsie pa3Mepsl 3yObeB CBOJMM B TaOJUIly, MOMENIaeMyr0 Ha pabodem
YepTEXKE MPOTIKKH.

Tabmuua 1 — JlnameTpsl 3yObeB MPOTAKKU B MM

Ne 3y6a Jluametp Ne 3y0a Jluametp
1 38,4 15 39,24
2 38,46 16 39,30
3 38,52 17 39,36
4 38,58 18 39,42
5 38,64 19 39,48
6 38,7 20 39,54
7 38,76 21 39,60
8 38,82 22 39,66
9 38,88 23 39,72
10 38,94 24 39,78
11 39 25 39,84
12 39,06 26 39,87
13 39,12 27 39,90
14 39,18

1.6 PacueTr KOHCTPYKTHMBHBIX Pa3MEPOB XBOCTOBOM YaCTH MPOTSKKHU

JInuHA TPOTSKKM OT TOpIla XBOCTOBHKA MPUHMMAETCSA IO CTAaHKY B 3aBUCUMOCTH OT
naTpoHa, TOJIIMHBI OMOPHOM TUIUTHI, 3a30pa MEXAY HUMH, JUIMHBI 3aTOTOBKU U JPYTUX
AJIEMEHTOB U CKJIAJbIBAETCS U3 CIEAYIOIINX Pa3MEPOB:

{:={5+{5+{:’+{:'—+{" (18)

£
rae “<- JJIMHA BXOJa XBOCTOBHMKA B MATPOH, 3aBHUCAINAs OT KOHCTPYKIHMH IIaTpOHA,

¢
npuHuMaem = =140mm;
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4 o o o
“f- 3a30p MEXAY IAaTPOHOM M CTCHKOHM OIIOPHOM IIJIMTHI CTAaHKA, PaBHOU SZOMM,

-

IpUHUMAeM ~*=15mwm;
¢ y ¢

© - TOJIIIMHA CTEHKH OIIOPHOM IUIMTHI CTAHKA; MPUHUMAEM < =60MM;
¢ . . ¢
" =- BRICOTA BBICTYMAIOUIEH YaCTH IJIaHIIANObI; TpuHUMaeM ~*=30MM;
¢ . . ;
"=~ JNIMHA TIepeTHEeH HaIlpaBIISIOIICH ¢ y4eToM 3a3opa 4.
{ =f +/
=L, +A (1.9

4
rae "“- JJIMHA IPOTATrMBAacMOIrO OTBEPCTHS.

A=05xf=05=6=730mu

£, =35+3 =38
F — 5 - - :FP ﬁ"f_",:
Haxomum 140 +15+60+30+38 =283,
£, =283 mm.
Tpunnmaem > = 2537

£
I[J'H/IHa "¢ 1OJDKHA OBITH IMPOBCPCHA 11O CTAHKY C YYCTOM JJIMHBI IPOTATUBACMOI'O U31CIIUA:

(.= h'=£, =35uu =220+ h"'=220+35=255muum

"> 2 L. 1ak kak B HameM npuMepe |~ Cu =220 po Lo =220+ 03 '
283mMM=255mMMm

BriOupaeM KOHCTPYKTHMBHBIE pa3Mepbl XBOCTOBOM yactu npoTsikku 1o ['OCT4044-70.

[IpyuauMaeM XBOCTOBHK 0€3 MpeoXpaHEHUs OT BpAIEHUS C HAKJIOHHOW OIOPHOM

IIOBEPXHOCTBIO:
dl_ J61L1= d: =281t1= lej"':": {::5={1 =1—m‘f_‘:. {: =321:_1: {_: =321.:_1,: {;zj[:]_w;:
}1=[:|—]'111= _i'-; =1=61J1J g=303
JnameTp menku: dy=d —1=36-1=35uum
A
AUiHa mepexoiHoro Komyca pased S...40 MM, npuHumaeMm == 40 Mm. Jlnamerp

IIEPETHEN HANPABJISAIOLIECH IPUHUMAEM PABHBIM JUAMETPY MPEABAPUTEIBHOIO OTBEPCTHS
3aroTOBKH C IPEAETbHBIM OTKJIOHEHHUEM 10 €7:

d.=392¢7

JUTMHA TIepeHEeN HaIpaBIIsIoIen 10 MepBoro 3yoa -

L
L
L
L
L

+3.

S 1414
- VLV

{ =f +A=

Jnuna meiku Il npuHUMaeTcst KOHCTPYKTUBHO B 3aBUCHMOCTH OT rabapuTOB CTaHKA:
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§ =

1

Ty

o =L+ L, +£,)=283— (140 +40 +38) = 650

[Tpunumaem lm = 65 Mm.

20 s o
N
.
P‘J:‘: \1/":’ i (I
s T " ,4 Py
N 1 D
. : Yy i
3 TNOE
~m g
-d—"'"-f
- #%0 ~

/B

[/ /

e

¥

B

Pucynox 2 — OcHoBHbIe pa3mepsl xBocToBrka (I"OCT4044-70) B MM.

JluaMeTp 3aJIHel HaIpaBIISIONICH TPOTSHKKU JOJDKEH OBITh PaBEH JUAMETPY MPOTSIHYTOIO
OTBEPCTHS C MpeeIbHbIM OTKJIOHEHHEM 110 hS.

1.7 Pacuet nnuHBI IPOTSHKKA

OmnpenensieM 00IIYIO JUTMHY MPOTSHKKH.

[~
I
(3=
+
LY
_|_
(3=
_|_
(3=

i
_,_

(1.10)
Jlnuna paboueit yacTu:

f,=0 +{, ==z, +ixz,

’ (1.11)

z
rjac ¢ - KOJMYCCTBO YCPHOBAIX 3}76BCB;
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% KOJINYCCTBO 3a4MIIIArOIINX 3}76L€B.

£,=6x24+6x3=163mu
JlninHa kanuOpyroniei yacTu:

£, =t ®z =58x8=464nmu

X X
{ e 1404
[Ipuaumaem o =464
. . £ .
JInuHa 3a7HEW HaIpaBIAIOLICH — *IPUHUMACTCS B 3aBUCHUMOCTH OT JHAaMETpa 3aJHEU
s D, :
HaIpaBJSIIOMEN ~ . DTOT IHaMeTp PABEH IUAMETPY HNPOTAHYTOTO OTBEPCTHSL:

D._D_ HS=40muu

= 40K5. £
BeinonaenHoro ¢ nosiem gomnycka hs, r.e. == 055 L4 0mm.

e
=1

A
\\;E

P4l

Y

Pucynoxk 3 — Pazmepsl 3a/1HEM HANIPaBIISAIOMICH MTPOTSKKU.

Torna:
L=2834+162+464+40 =531 4.

[TpuanMaem L=331717

Ecnu o0miast ;yinHa mpoTSHKKU MPEBBIIIAET HaWOOJBIIYIO ATMHY X0Ja CTaHKa, TO JETal0T
KOMIUIEKT mpoTsikek. OOmiee 4ucio pexylmux 3yObeB JAENUTCS Ha MPUHATOE YHUCIIO
npoxo/10B. Jlnamerp mepBoro pexyuiero 3y0a npoTsKKH JaHHOTO MpoXoAa MPUHUMAETCS
PaBHBIM JUAMETPY KAIUOPYIOUIMX 3yObEeB K MPOTSKKHU MPEbITYIIEro Ipoxoa.

1.8 Pacuer npoTs’KKM HA TPOYHOCTH

OnpenenseM MaKCUMaIbHO JTOMYCTUMYIO CHITy pE3aHUs:
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P:':‘:a'. = 9=SIXC; XDXS‘_ xz:a'. XJE"--- XJE"-L X‘E'-_r

(1.12)

C o o
rae  #- kKodp(uUIMEeHT, 3aBUCALINI OT CBOWCTB 00pabaThiBaeMOro Martepuaia U (HopMbl

MPOTSIKKHY; €, =700,

Y - mokaszaTesb CTEICHH, y=083.

L

k kK o
7ehe™ o monpaBOYHbIe  KOA((UIIMEHTH COOTBETCTBEHHO Ha MEpeAHuil yroiy, Ha

M3HammBaHue nHcrpymenrta u Ha COX; e, =11, ke, =1,k =1

P, =981x700x40x0,03"% xTx11x1x1=107674H

P,

[lonyuennas cuna ~Z== He JNOJDKHA MPEBBIIIATH TATOBYIO CHILy Q CTaHKa, IPUBEICHHYIO B

CIr0 IMaCIIOPTHBIX JaHHBIX. Ecau sto0 YCJI0OBHC HC BBIIIOJIHACTCA, HGO6XOI[I/IMO YMCHBIINTDH

Loz (T.e. yBEJIMUUTH 1IAar 3yObeB) WM YMEHBIIUTh MOABEM Ha 3y0 Sz. B ganHOM ciy4ae

TArOBas Ccwia cTaHka mnpuonusurenbHo paBHa 200000H, crnemoBatenpbHO 00paboTKa
BO3MOXHa.
[IpoBepsieM KOHCTPYKUHIO TPOTSHKKUA HA IPOYHOCT.

PaccunTaeM KOHCTPYKIIMIO Ha pa3phiB BO BMAJAWHE MEPBOro 3y0a mo Gopmyiie:

(1.13)

roe < - HOPMAJIbHOC HAIIPAKCHUC, BOSHUKAOIICC B OITACHOM CCUCHUU IMPOTAKKH,

Py e HanOOJIbINAs CHUJIa PE3aHMS TP IPOTIATUBAHUU;

Fﬂi-’- - HAaMMCHbIIAA INIOMIAAb ITOIICPCUHOTO CCUCHUA IIPOTAKKH,

o] JIOITyCKaeMO€e HaNpssKeHWE Ha pas3pblB Marepuana MPOTSKKA B TPOBEPSIEMOM

CCUCHHUU.

F _TX(D-2xk) _314x(384-2x3)' . .

4 4 - (1.14)

HaprDKGHI/IG B OITACHOM CCUYCHHMU.
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107674
g=——
87

=123%10° [Ta =123Ma

L

HaHpH}KCHI/Ie B OITACHOM CE€YEHUHU Y HE JTOJIKHO IMPCBLIIIATH AOIMYCTUMOTO

(e, ]=350MITa

141MITa=350MIlIa.

V) | =78,
TIpuBeeM aHATOTHUHBIN pacueT [T cedeHns XBocToBKa (92 = 2814¢)
F= Txd; _ 314 = 28 — 61501
4 4

107674 ¢ -

0=————=219x10"Ta=175Mla
615

[Monyuennoe Hanpsokenme O =199MIla  Taxxe  gomycTMMO Ul XBOCTOBHMKA W3

aerupoBaHHoi ctanu 40X.

PaccunTaem XBOCTOBUK Ha CMSTHUE:

P

— EG:’.‘l,l.

F, (1.15)
Trac Fl- OIIOpHaJd IUIoIIaab 3aMKa.
F - axld; —dy) _314x(36° -28" | — 1023

4 4

G = _ 267MTa

i 402

JlonyctuMoe HampspKEHUE TpU  CMsITUE He J0JKHO mnpeBbimars 600MIla, uro
BeimontHsAeTcsa, 305MITa=600MIla. Jlns maHHBIX YCIOBUN pabOThl PEXKYIIYHO 4YacTh

IPOTSKKHA U3TOTOBIIOT M3 ctanu POMS, a xBoctoBuk — u3 cranu 40X.

BriBoa: B paboTe mpou3BeseH pacueT M KOHCTPYMPOBAHUE KPYTJIOW MPOTSKKHU: BHIOpaH
MaTepuan sl U3TOTOBJICHUS MPOTSHKKU; BHIOpaHa CXeMa pe3aHusi U MoJIbeM Ha 3y0 mpH
NPOTATMBAHUM; BbIOpaHbI MEPEIHUE U 3aJHUE YTIbl 3yObEB MPOTSDKKU; BHIOpaH IIar u

npo(uiib CTPYKEUHBIX KaHABOK MEXIY 3yObsIMHU; MOJCUYUTAHO YUCIO 3yObEB MPOTSIKKU;
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BBIOpaHbI pa3smepbl U (opmMa XBOCTOBHKA, IIEWKH, MEPEXOJHOTO KOHycCa, MepelHed u
3a/IHeW HaNpaBJSAIOIIMX; PACUMTAHA MPOTSHKKA HA MPOYHOCTH; OmNpejieseHa oouas JIMHa
OPOTSHKKU; O JAHHBIM PACUYETa BHITIOJTHEH YEPTEXK MPOTSKKH.

Beimonusercs nabounii 4epTéx MPOTIKKH.

Cnoucoxk nuTepaTypbl

1. IlaueBckuii, B.M. Pexymuii wuHCTpyMeHT: YueOHoe mocobue s By30B/B.M.
[TaueBcknii, .M. fH10B. — BopoHex: BOpPOHEKCKHI IOCYIapCTBEHHBIM TEXHUYECKUU
yHuepcuret, 2003 - 193 c.

2. Cxuptnaaze, A.I'. Meramnoo6pabdareiBaoiiie UHCTPYMEHThl B MAalIUHOCTPOCHUUU:
VYuebnoe nocodue mnsa By3oB/A.I'. Cxuptnanze, A.I'. I'peuniinnkoB, B.A. Uynuna, JLLA.
[Tyns6epe, AWM. MBanoBa. - 2-e¢ usn., gom. u nepepad. — ExarepunOypr — MxkeBck.:
N3parenscTBO mHCTUTYTA 3KOHOMUKH Mpo PAH, 2004 — 318 c.

3. bamamor, B.M., Pexymme wuHCTpyMeHTH: YueOHOe mocobue mns By3oB/ B.M.
banamos, B.H. I'peunmaukoB, A.1. MatBeeB u ap. — TBepb: TBepckoi rocygapcTBEHHbIN
TeXHU4YeCKul yHusepcurer, 2002 — 244 c.

4. OppunapueB, WM.H. CnpaBounuwk wuHcTpymMeHTanbimuka/ Ilog o6mr. pen. UW.H.
Opaunapuesa. — C-I1.: Mamunoctpoenue, 1987 - 846 c.

5. Hedenos, H.A. COopHUK 3ama4 ¥ MPUMEPOB IO PE3aHUI0 METAIOB U PEKYIIEMY
uHCTpyMeHTy: YdeOHoe mocooue/ H.A. Hedenor, K.A. Ocunos — 5-¢ u3ganue, A0M. U

nepepad. — M.: MammHoctpoenue, 1990 — 448 c.

INPAKTUHYECKAS PABOTA Nel5
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No 3amaua Nel 3amaua Ne2

Tem

a: Pacuer pexxuma pe3aHus npu NUIU(POBAHHH.

Henp 3ansTHA: npuoOpeTeHNe YMEHUH M HaBBIKOB HAa3HAUYEHMsI PEKUMOB pE3aHMS,

VICTIOJIB30BAHUS CIIPABOYHOU JINTEPATYPBL.

MarepuanbHoe obecrieueHue:
- Meroandeckue ykazaHus K MPaKTUIECKOM paboTe.
- CripaBoy4Has JIuteparypa:
1. CripaBouHMK TeXHOJOTra-MamuHocTpouTens, Tom 2; moa pen. A.I'. Kocumosoii, P.K.
MemepsikoBa — M.: Mamunoctpoenue. 1985r.

2. CipaBOYHUK

VYcenosus 3anau: (McxonHbple JaHHBIE TPUBEICHBI B TAOIHUIIC)

3agaya Nel.
[Inudorate meliky Bana J[=...h7 MM, mmHOM .... MM, npunyck ... MM, CITN]]
— JKeCTKasi, CTaHOK KpyriounutudoBanpHbli  3M131, 3aroToBka u3 yriaepoaucTOu

3aKajieHHou ctaimu. Ra = 1,63 mM.

3amgaya Ne2.
[Inudorate ckBo3HOE oTBepcTe [J=... H7 MM, miuHOM .... MM, NPUIYCK ... MM,
CIIMJ — xectkasi, ctaHOK BHyTpuuLIupoBaabHbiii 3K228, 3aroToBka U3 yriepoaucTon

3aKajieHHoi ctaimu. Ra = 1,63 mM.

3agaya Ne3.
[nudoBaTh MIOCKOCTh MUPUHON ... MM, JUIMHOW  ...MM, mpumyck ... MM, CITU]]
— JKecTKas, CcTaHOoK TutockonuindoBanbubii 311722, 3arotoBka W3 YTriaepoaUCTOU

3akaneHHou cramu. Ra = 1,63 mm. (ITnockoe mummdoBanue nepudepueit kpyra).
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D3 | h D3 | h
1 70 200 0,35 80 70 0,4
2 80 300 0,36 85 80 0,3
3 90 350 0,34 70 90 0,5
4 100 370 0,43 75 65 0,2
5 110 200 0,25 60 95 0,4
6 120 210 0,44 65 75 0,25
7 130 220 0,35 100 85 0,35
8 140 230 0,50 90 90 0,45
9 150 250 0,40 95 95 0,5
10 160 270 0,30 105 75 0,4

Taomuna — MicxomHbie JaHHBIE

[Topsi oK BBITTOTHEHUS PAOOTHI:
- AHanu3 UCXOHBIX JaHHBIX (YCJIOBUSA 3aJ1a4n).
- BriOop cxembl pezanus.

- Bri6op pexytero nHCTpyMeHTA.
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- Haznauenue PCKHUMa PC3aHMUAA.

- OHpCI[@HeHI/IG OCHOBHOI'0 TEXHOJIOTHUYCCKOI'O BPECMCHU.

Metoauka pemienus 3aaaun Nel

Cxema pe3aHus
Kpyr mummdosanshsiii: JJk = 600mm, Bk = 63 mwm, T1I1 24A 40H CM1 7 KS A
Pexxnm pesanns
3.1 'maBHOE ABMXEHUE pe3aHus — BpauleHue kpyra Dr
-CKOpPOCTh pe3aHus
onpenenum 1o tadbmuue V - 1, ctp. 301

V = 7 *Dk*n /(1000*60) wm/c

-4aCTOTa BpAIECHUS
n=1000*V *60 / (n *Dk) 06/mun
KOPPEKTUPYEM TI0 MACTIOPTY CTaHKa, MPUHUMAEM JICHCTBUTEIBHYIO

nm=...

-JIEACTBUTEIIbHAS CKOPOCTh PE3aHUs
V = n *Dk*nn /(1000*60) wm/c
3.2 OxpyxHas mojaya — BpallleHUE 3arOTOBKH  DSOKp
- CKOPOCTb MOJIaY1
onpenenuM 1o tabnuue Vsokp - 1, crp. 301

Vsokp = © *D3*n3 /1000 m/munH

-4aCTOTa BpalllCHUA 3aIOTOBKH

n3 = 1000*Vsokp / (m *D3) 006/MuH

3.3 IIponmonpHasg mopava 3aroToBku Dsmp

Sop =p *Bxk  wmm/mun  p- 1, ctp. 301
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-CKOPOCTb MPOJOJIbHOU MOJAAYHU
Vsmop = Sop * n3 mm/mMuH

3.4 Ilonmepeunas mnojaya 3aroToBku Dst

St=t Mm - 1, ctp. 301

MomHocTs pe3aHus

r X Yy q
N=C * Vsoxkp* St* Smop™*Ds3

rae r, X, y,q - 1, ctp.303

OCHOBHOE TEXHOJOTHYECKOE BpCM:A

To=L*h*K /(Vsap* St*)

Meroauka peuienus 3aaaun No2

1) Cxema pe3anus

2) Kpyr numdoBansubiii: Ik = (0,75... 0,95) * D3 MM, Bk =63 MM,
[T 24A 40H CM1 7KS5 A

3) Pexxum pe3anus

3.1 I'naBHOE IBW)KCHHE pe3aHUs — BpalleHue kpyra Dr

-CKOPOCTh Pe3aHus

onpenenum 1o Tabmune V - 1, ctp. 301

V = 1 *Dk*n /(1000%60) w/c
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-4acTOTa BPAILECHUS
n=1000*V *60 / (n *Dk) 00/mMun
KOPPEKTUPYEM I10 NIACIIOPTY CTAHKA, IPUHUMAEM JEHCTBUTEIBHYIO

nm=...

-IECTBUTENbHASI CKOPOCTh PE3aHUs

V = n *Dk*nn /(1000*60) wm/c

3.2 OxkpyxHas 1ojaya — BpalleHue 3aroToBKM  Dsokp
- CKOPOCTh T0J1aYu
onpenenum 1o tadbmuue V - 1, ctp. 301

Vsokp = © *D3*n3 /1000 m/Mun

-4aCTOTa BpalllCHNA 3aIOTOBKH

n3 = 1000*Vsokp / (r *D3) 06/mun

3.3 IlpomonwpHas Tmodadva 3aroToBKH Dsmp

Sop =p *Bxk  wmm/mun  p- 1, ctp. 301

-CKOPOCTb MPOJIOJIBHON MMOIa4H
Vsop = Sop * n3 MMm/MuH
3.4 Tlonmepeunas mnojaya 3aroToBku Dst

St=t MM - 1, crp. 301

4) MomHocTh pe3aHus

r X Yy g
N=C * Vsokp* St* Smp*Ds3

r1 Xl y, q - 1, CTp. 303
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5)OCHOBHOE TEXHOJIOTMYECKOE BPEMSI

To=2*L*h*K /(Vsmp* St*)

Metonuka pemieHus 3aaadn Ne3

1.1. Cxema pe3anusi:

LTRT]
LU

1.2. Onpenenenue nonepedHon mogayu crona Smoi, 22, [1, ¢.302].

14
L

1.3. OnpenencHue CKOPOCTH BpaleHus usaenus vV, vux . [1, ¢.302].

1414
< VLVE

1.4. Onpenenenre nojauu Ha riryGuHy Ha padouuii xox Ssepr, ¥o9 . [1, ¢.302].
1.4.1. Onpenenenre NoNpaBoYHbIX KOADPUIIMEHTOB 1715 ToAauu Ha Tiyouny. [1,¢.302].
1.4.2. Onpegenenue nNpuBeIeHHON MKUPUHBI UdoBanus Brp, mwm:

Brip =2 By +Bxp +5

> B

— "I . cymmapHas mmpuHa OUIHQPYEMBIX JeTalel, BKIIOYAs MPOCBETHI MEXKIY
JETAJISIMHU.

Bxp - mupuHna kpyra.

1.4.3. Onpenenenre CTENEHM 3aM0JIHEHUS CTOJIA!

2. Fp

> K . .
—~D -CyYMMapHasd 1jioniaab HIJ'II/I(l)yeMBIX MMOBCPXHOCTCH U3CIINU;

L-mmmHa Ut OBaHHBIX U3ICIIHA, MM
L=Luui+(20..30)
Lo — anunaa numdoBaHus, BKIIIOYAsh MPOCBETHI MEXY H3JETUSIMH, YCTAaHOBJICHHBIMU

Ha CTOJIC.
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ETRT]
L

1.4.4. Onpenenenre paboyel mogaun Ha rryOMHYy Ha pabouunit Xox SBepT.p., X009

Suems = Sem- Ky - Ky

senm B sepm

1.5. Pacuetr 0OCHOBHOT'O BpEMEHHU:

L-B,-Z
o= = MU
) IUUU-]'-;-S:._:,_-SE_H; -

Z=h — npunyck Ha 00pabOTKy.

JIABOPATOPHAS PABOTA Nel

Tema: «M3MepeHre reoMeTpuYECKUX MapaMeTPOB TOKAPHBIX PE3IIOBY

[enp: O3HAKOMUTBCS C OCHOBHBIMM THUIIAMHM TOKApHBIX PE3LOB M HMX HA3HAYCHHEM;
npuoOpeTeHNe HAaBBIKOB B M3MEPEHUN KOHCTPYKTHUBHBIX U T€OMETPHUYECKHX MapamMeTpOB
TOKapHbIX pe3loB. [IpuoOpecTn yMeHHMST M HaBBIKM IO ONPEIACICHUI0 M H3MEPEHUIO

r€OMETPUYECKUX ITapAMETPOB PE3LOB.

O6opynoBaHue:
-TOKapHBIE Pe3IIbl
-IITaHTCHITUPKYJTb
-JINHENKA

-YHUBEpPCAJIbHBIE YTIIOMEPHI

[Topsimok BBITTOTHEHUS paOOTHI:

-ONpeICJICHNE TUIIA, HA3HAUYCHUS pe3la

-aHaJIN3 COCTAaBHBIX YacCTEH pe3na

-OMpEeACIIEHNE MaTEepralia PEKYILIEH U KPENEKHOM YacTen pesna

-U3MEPEHHUE TIaBHBIX YTJIOB B TJIABHOW CEKYIIEH MIOCKOCTH

-U3MEPEHHE BCIIOMOTATENBHOTO 3aIHETO YTJIa BO BCIIOMOTaTENIbHON CEKYIEN TIIOCKOCTH

-U3MCPCHUC YIJIOB B IIJIAHC B OCHOBHOU MJIOCKOCTH
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-U3MEpPEHHE yIila HAKJIOHA TJIABHOM PEXYyIled KPOMKHU B IJIOCKOCTH pe3aHus
-BBITTOJTHEHUE 3CKU30B PE3LIOB.

-COCTaBJICHUC OTUYCTA

TEOPETUYECKHUE CBEAEHUSA

MHuoroobpasue BHIOB MOBEPXHOCTEH, 0OpabaThIBaeMbIX Ha CTaHKAaX TOKapHOU
TPYIIbl, MPUBEIO K CO3JaHUIO OOJIBIIOTO0 KOJIMYECTBA PA3JIMUHBIX THUIIOB TOKapHBIX
pesnioB. Kpome TOro, MOXKHO CUHTaTh, 4YTO pe3€l] JEKUT B OCHOBE JIOOOTO
METAJJIOPEKYIIIEr0 HHCTPYMEHTA. MOATOMY U3y4YEHUE T€OMETPUU TOKAPHOTO pe3lia UMEeT
BEChbMa BAXKHOE 3HAUCHUE.

ToxapHble pe3lbl MOAPA3NEISAIOT M0 HA3HAUCHUIO, MaTepuany paboueil yacTw,
dbopme TOJTOBKH M HAIIPaBJICHUIO TTO1a4M, KOHCTPYKIIMHU, CEYEHHUIO Tesa pe3la (CTEp KH).
Ilo na3nauenuro Pa3nUyalOT pe3lbl MPOXOJAHBIC, MOAPE3HbIC, OTPE3HBIE, PACTOUYHEIE,
daconnsie U pe3pOoBbie. Ha puc. 1.1. mokazansl Hauboyiee YaCTO MPUMEHSIEMbIEC THUIIbI

TOKAPHBIX PE3LOB.

Puc. 1.1. Tumnbl TokapHBIX PE31I0B U BUJIbI paOOT, BHIMOJHIAEMBIX UMHU. [IpoXoHbIE pe3iibl
(4epHOBBIE W UHCTOBBIE) MPUMEHSIIOT ISl HapyxHoro Ttouenust (puc. 1.1. a, O).
[Ipoxonnoi ymopusiii peser; (pucl.l B) mMeer riaBHbI yroa B miaHe ¢ = 90 c

POJIOILHOM MoJauelt oJHOBpeMeHHO nojapesaeT Topen. [loapesnsie pesisl (puc. 1.1., 1)
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OPUMEHSIOT, B OCHOBHOM, MJIs MOAPE3aHUS TOPIOB; OHU paboOTaIOT C IMOIMEPEUHOM
MoJjaucH.

Otpesnbie pe3ubl (puc. 1.1., 1) OpUMEHSIOT [Ji OTPE3aHUs 3arOTOBOK U TOUYCHHS
kaHaBoK. OTpe3HON pe3ell UMEET OJHY IJIaBHYIO M JBE BCIOMOTaTeNIbHBbIC PEXYIne
KpOMKU. JIJisl yMEHbILIEHHs TPEHUSI BCIOMOTaTeNIbHbIE 3aIHAE 01 3aTAYMBAIOT NOJI YIJIaMU
a = 1,5...2° Pacrounple pe3lbl TPUMEHSIOT JJis pacTauvBaHUS OTBEPCTH,
peIBapUTEILHO TPOCBEPJICHHBIX WM TOJYYEHHBIX B TMPOLIECCEe INTAMIIOBKH HIIU
OTJIMBKHU. PacTouHble pe3lbl UCHOIB3YIOT JJI pacTauyuBaHUs CKBO3HBIX OTBEPCTHH (pHC.
1.1., ) u rmyxux orBepctuid (puc. 1.1, x). Pe3upl mist pactauMBaHus TIIyXUX OTBEPCTUN
MMEIOT TJIaBHBIN yroi B miane ¢ =45...60. TantensHblie pe3ubl — GpacoHHsie (puc. 1.1, 3)
NPUMEHSIIOT JJIsl TOUCHUS 3aKPYTICHUM (ranTeneil).

®daconnbie pesnbl (puc. 1.1, W) mpenHa3HadyeHbl ISl TOYEHUS MOBEPXHOCTEH,
UMEIOIIUX CIOXHYI0 (opMy (TO €CTh, TaK Ha3bIBaeMbIX (DACOHHBIX MOBepxHOCcTe). OHU
paboTaroT, KaK MpaBujIo, C OTIEPEYHOM MO Jauei.

Pe3n6oBbie pesinl (puc. 1.1, K) npeaHa3HaueHbl JUisl Hape3aHus Kak Hapy>KHBIX, TaKk
U BHYTpeHHUX pe3b0. OHM paboTaroT ¢ MPOJOJbHOW MOJayell; BEIMYMHA MOJa4d paBHA
mary HapesaeMor pe3pObl (t p). Ilpu sToM mpoduib pe3la COOTBETCTBYET MNPO]HITIO
Hape3aeMoll pe3pObl. B KkauecTBe Marepuana paboueld 4YacTH TOKApPHBIX PE3LIOB
UCTIOJB3YIOT  OBICTPOPEXKYyIIME CTalM, TBEpAblE CIUIABBI U METAJUIOKEPaMUKY.
VYriepoaucThie U IETUPOBAHHBIC MHCTPYMEHTAJIBHBIE CTAIA UCTIONB3YIOT PEAKO.

Ilo nanpaenenuro nodauu NPOXOaHBIE PE3LbI MOAPA3IAEISIIOT HA MPABBIE U JEBBIE.
VY mpaBeix pe3noB (puc. 1.1, a, 06) rmaBHas pexyImias KPOMKa pacroioXKeHa C JIEBOU
CTOPOHBI, U OHU pabOTaIOT C MpaBO HajaeBO (OT 3aJHEN 0abku K mepeaHein). Y JeBbIX
pE3LIOB TJIaBHAs PEXKyIlas KPOMKa pacrojoKeHa CIpaBa, U padOTalOT OHU B OOpaTHOM
HaIlpaBJICHUH, TO €CTh OT NepeaHel 0aOKM K 3aJTHEH.

Ilo ¢hopme 2onoexku pe3upl MOTYT ObITH OpsMbIMH (puc. 1.1., a), OTOrHYTBHIMHU
BIIPaBO WM BIEBO (puc. 1.1, 0, T), U30rHYTHIMH BBEPX WJIM BHU3 U OTTAHYThIMHU (puc. 1.1.
7).

Ilo ceuenuro cTepXHS PA3IUYAOT pPE3Ubl MPSMOYTOJbHBIE, KBaJApPAaTHBIE,

MIPU3MATHYECKUE U KPYTJIbIE.

117



Ilo Koncmpykyuu pe3libl MOTYT OBITh IEJIbHBIC (TOJIOBKA W TEJIO CHENAHBI U3
OJIHOTO Marepuajia), ¢ TMPUBAPEHHONW BCTHIK TOJOBKOW (HAmpumep, TOJIOBKA U3
OBICTpOpEXKyIIEH CTanu, a JeplKaBKa pe3la — U3 MaJoyIrJIepOJUCTON CTanu), C
NpUNAassHHOW IIACTUHKOW (TBEPAOro CIUIaBa MM OBICTPOPEXKYILEH CTaau) U pe3lbl C
MEXaHUYECKUM  KpEIUICHHEM pEeXylIuX IUIaCTUHOK. B mocinemHee Bpemsi B
MPOMBIIIJIEHHOCTH IUPOKO MPUMEHSIIOTCS pe31ibl C MHOTOTPaHHBIMH
HEIEepEeTauYnBaeMbIMU TBEPIOCIIIABHBIMH IJIACTHHAMMU.

Onemenmovt u uacmu pesya: Pesen cocrout (puc.l.2) u3 roioBku A, Kotopas
aBisieTcsl ero pabodeil wacThio, W Tena b, ciykamiero s 3akpervieHUs pesma B
pesneaepxkarene. Ha paGodeit yacTu UMEIOTCS CIEAYIONTUE AIIEMEHTHI:

- IepeIHss MOBEPXHOCTB A, - 1, IO KOTOPOU XOIUT CTPYIKKA;

- TJIaBHAsl 3aJIHSSI TIOBEPXHOCTh A, - 2, oOpamieHHass Kk 00padaThiBaeMOi MOBEPXHOCTU
3aroTOBKH;

- BCIIOMOTaTelbHasl 3aJHsIS TMOBEPXHOCTh Agl - 3, oOpamieHHas K 00paOOTaHHOU

IMOBCPXHOCTHU 3aIrOTOBKH;

Puc. 1.2. DneMeHTBI U YaCTH TOKApHOTO pe3lia.

- rnaBHas pexyias kpomka K - 4, 06pa3zoBaHHas iepecedeHrneM nepeHeil TOBEPXHOCTH C
IJIaBHOM 3aJIHEH;

- BCIIOMOTaTeJabHas pPEXyllas KpoMKa 5, oOpa3oBaHHas IIEPECEUCHHEM IEepeIHEH
IIOBEPXHOCTH C BCIIOMOTATEJIbHOW 3a/IHEH;

- BEpIIMHA pe3na 6, 00pa3oBaHHAs MMEPECEYCHUEM TJIABHOW W BCIIOMOTATEIHHOU PEKYIINX

KPOMOK.

Ilosepxnocmu 3a20moeKu u KOOpOUHAMHbLE NAOCKOCMU Pe3Ud
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Ha oOpabarbiBaeMoil 3aroToBKE pas3IMUarOT Ccleayiomue IoBepxHocTH (puc.l.3):
00pabaTbIBaeMy10 TMOBEPXHOCTh 1, MPEACTABISAIONIYI0 COOOW MOBEPXHOCTh, C KOTOPOH
cpe3aercs CIOW MeTalljia, Ha3bIBa€MbI MPHUIYCKOM; 00pabOTaHHYIO MOBEPXHOCTH 3, TO
€CTh MOBEPXHOCTh, MOJYUYEHHYIO IOCJE CHSTHUS CTPY>KKH, U TOBEPXHOCTb pe3aHus 2,

00pazyemMyro HEeMOCPECTBEHHO IJIaBHOW PEXYIIe KPOMKOU pe3iia.

flaocnocme

" pe3anus ~
Ochoenas
NAOCKOCMBN, Lraenon cenywon

naoecKocms

Puc. 1.3. IToBepXHOCTH 3arOTOBKM M KOOPAMHATHBIC IUIOCKOCTU pe3na. g onpeneneHus

YIJIOB pe3lia MPUHATO S KOOPANHATHBIX INIOCKOCTEN.

Yenot  pesya: VY pesna paznuyaroT riaBHbIE U BCIIOMOTAaTeNIbHbIE YIUIbI. [ JTaBHBIE YTJIbI

M3MEPSIOT B TN1aBHOM cekyuiel maockoctu N-N (puc. 1.4).

Puc. 1.4. Yrael pe3ua
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- I'maBHBIM 3agHUM YroJ o 3TO YroJI MEXAy TIJIaBHOW 3aJHEW ITOBEPXHOCTBIO M
IUIOCKOCTBIO  pe3aHusa. OH CIOyXUT Ui yMEHBIICHHWS TPEHHS MEXAYy 3aJaHen
NOBEPXHOCTBIO pe3lla M IMOBEPXHOCThIO pe3anus. OnHako IIpU  3HAYUTEIbHOM
YBEJIMYEHHUH 33JTHETO YIJIa CHIXKAETCSI POYHOCTh pe3tia. OObIYHO 3aAHUI yTroi 0°pe3loB
JIEXKUT B Tipeaenax 6...12.
-llepenunii yron y - 3TO yroa MexXAy IEpEeAHEHW IMOBEPXHOCTHIO pe3la U OCHOBHOM
wiockocThio. C yBeIMYEHHEM MepeaHero yria oblierdaercs Bpe3aHUe pes3lia B MeTalll,
yMeHbIaeTcs AedopMmalius cpe3aeMoro cios (CTPYXKKH), OOJerdaercsi CXoll CTPYXKKH,
YMEHBIIIAETCS CWJIBl pE3aHus U pacxol dHepruu. Bmecre ¢ TeM, yBeandeHue NepesHero
yTJia IPUBOJUT K YMEHBUIEHUIO IPOYHOCTU PEXKYILETO KIMHA.
-Yron 3aoctpeHus [3 3TO yrojd MEXIy IepeaHeld W TJIAaBHOW 3aJHEH MOBEPXHOCTIMHU
pe3la. YMEHBIICHUE YIila PEXYIIEro KIMHA M CHUKEHHIO €ro MPOYHOCTH, a TaKXKe K
YXYILIEHUIO OTBOJA TEIUIA OT PEXKYILEW KPOMKH pe3la.
- Yron pe3aHuss O 3TO Yrojl MeXIy NepeaHeil MOBEPXHOCThIO pe3la U IUIOCKOCTHIO
pe3aHusl.
y+a+p=90
0=90—-vy =90~y —a
- BcnomoraTrenbHbI 3aJHUM Yroa 01, U3MEpPSEMBId BO BCIIOMOIaTEIbHOW CEKYIIEen
miockoctd N1-N1 (puc. 1.4) m npencraBisronuii co00i yroy MeXay BCIIOMOTaTEIbHOMN
3aIHEN TOBEPXHOCTBIO U TUIOCKOCTBIO, MPOXOSIIEH Yepe3 BCIOMOTaTEIbHYIO PEXKYLIYIO
KPOMKY IEPIIEHANKYISIPHO K OCHOBHOM IUIOCKOCTH.
- ['maBHBIN yroJI B IU1aHe - @
- BcnomorarenpHbIl yroJi B IUJIaHE - (1
- YTOJI Ipy BEPLIUHE - €
o+¢@+e=180°

Venomep nist uamepeHus yrioB MpU3MaTHYECKUX pe3loB. Yriaomep (puc. 1.5) cocrour
U3 OCHOBaHUS 1, CTOWKH 2, IO KOTOPOU MEepEMEIIaeTCsl CEKTOP S CO KO, TOBOPOTHOTO
mabnoHa ¢ ykazareneM 4 u 3auUMHOro BUHTA 3. CEeKTOp MOXET MepeBUraThCs BIOJb
CTOMKH, IIOBOPAYMBATHCSA BOKPYT €€ OCH U B HY>KHOM IOJIOXKEHHUH 3aKPEIUIATHCS BUHTOM

3. llabmon 4 wmeeT B HIDKHEW 4YacTH JBa B3aMMHO MEPHNEHIUKYISPHBIX pedpa. Ha
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CEKTOpe S HaHeceHb! JeneHus. Pucka Ha BepxHel yacTu 1mabioHa 4 yka3blBaeT Ha IIKaJie
CEKTOpa BeJIMYMHY u3Mepsiemoro yria. [lonoxenue mabdiaoHa 4 OTHOCUTEIBHO CEKTOpa S

dukcupyercsi BUHTOM 3.

Puc. 1.8. 3mepenue yria ¢ TOKQpHOTO MPOXOJAHOTO pe3lia

Yuusepcanvnwiii yenomep. [Ins uzMepeHus: yriioB B IUIAHE @, (1, € MPUMEHSAETCS
yHUBepcalibHbIA yrioMmep. Ha puc. 1.8 mokazaHo u3MepeHHe yria (¢ yHUBEpPCaJIbHBIM

YIJIOMEPOM.
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Oxpana mpyoa u mexnuka 6e3onacnocmu

[Ipu mnpoBeaeHun padOThl B J1aDOPAaTOpPUM AOJKHBI  BBIMOJHATHCA TpeOOBaHUs
JNEUCTBYIOLIEH HMHCTPYKLHMHM [0 TEXHUKE Oe3omacHocTd . B naHHON pabote cienyer
oco0oe BHUMaHWE OOpamaTh Ha OMACHOCTb TpaBMaTU3Ma MpH OOpalleHHMH C OCTPO
3aTOYEHHBIMHU JIE3BUSMHU METAIOPEKYIIMX HHCTpyMeHTOB. HeoOxoaumo npenoTBpamarh
1aJICHUE NHCTPYMEHTOB U CIIy4allHOE PE3KO€ BO3ACUCTBUE UX JIE3BUM HA KOYKHBIN ITOKPOB
YeJI0BeKa.

Cooeprcanue omuéma:

B OTUETE CIEAYET yKa3aTh:

- HaumenoBanue paGoThI.

- llenb paboThl.

- Ucnionws3zyemoe o6opyaoBaHue, HUHCTPYMEHTHI.

- 3anonuuth Tabnuiy 1 - Pe3ynbrarel u3MepeHui.

-9CcKu3 peslia.

-BbiBO1bI O pe3ynbTaTax BBHIIOJIHEHHON PabOTHI.

TABJIMJA 1 - PE3YJIbTATHI U3MEPEHUM

HanMeHOBaHMe, TUII M Ha3HA4YCHHE pe3la 1
Marepuail cTepxHs 2

Kpenexnas

yacThk pesna | JInnHa CTepkKHS B MM 3

(cTepKeHb, Pa3mepsl ceuenus crepxkusa (BxH) B Mm 4

JiepKaBKa)

Pexymas Marepunain pexxyuen 4acTu 5

4acThb dopMa 3aTOYKH TepeHENd MOBEPXHOCTH | 6

pesua Ay

(;1e3BHe) Popwma pexymen KpoMku K 7
['aBHBIN IEpeTHAUNA YTOI Y 8
['aBHBIN 3aIHAN yTOT O 9
VYron 3aoctperus [ 10
Yrou pezanust 11
Bcnomorarenbssiid 3aqHui yron ol 12

YTl [';1aBHBINA yroia B IJIaHe @ 13

BcrmomorarenbHsbiil yroa B iiane @l 14
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Yron npu BepIIMHE € 15

pesua YT0J HaKJIOHA TJIABHOW peXyIier KpoMku | 16
A

JIABOPATOPHASA PABOTA Ne2

Tema: «3mMepeHne reoMeTprUUECKUX apaMeTPOB CBEpIIa»

Heanb: [IproOpecty yMeHUS U HAaBBIKH 110 ONPEIEICHUI0 U U3MEPEHUIO T€OMETPHUYECKUX

napamMeTpoB cBepJa

O6opynoBaHue:

-CBEpJIO CIIMPAIIBHOE, LIEIIBHOE
-IITAaHT€HIIUPKYJIb

-JINHEWKA

-YHUBEpCaJIbHBIN yIiioMep
-KPOHLMPKYJIb

-TPAHCIIOPTUP

[Topsimok BBITTOTHEHUS paOOTHI:

-ONpeieICHNE TUIA, HA3HAUYCHUS CBEpJa

-aHaJIM3 COCTAaBHBIX YAaCTEW CBEpa

-OIlpeICJICHNE MaTepralla pexXyIed U KPEIe:KHOM YacTeu cBepia

-U3MEpPEHHE YIJIOB CBEpJa

-BBIMIOJIHEHHUE 3CKU3a

Teopernueckas 4acTh

CeepiiecHME - OCHOBHOW METOJ TMOJYyYEHUS OTBEPCTUH B CIUIOIIHOM Marepuale.
CaeprnenueM mosryqaroT otBepetus 11...12 xBamuTeTa ¢ MEPOXOBATOCTHIO 00PabOTAHHBIX

noBepxHocTedl Rz = 20...80 Mxm.
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IIponecc pesaHus OCYILECTBIISIETCS 3a CUET JABYX COBMECTHBIX JBW)KCHHUH: BpallCHUSA
CBEpJla WM JeTald BOKPYr OCH OTBepcTusi (TJaBHOE JBWKeHUEe pe3anus Dr) wu
MOCTYIIATEILHOTO IBMYKCHUS CBEpIIa BIOJIb ocH (aBrokeHue nmoaadyn Ds). Ha cBepinuinbHBIX
CTaHKax CBEPJIO cOBepIIaeT 00a IBUKEHHUS, HA TOKAPHBIX CTAaHKAX BpalllaeTcs 3aroTOBKa,
CBEpJIy IIPUIAETCS ABUKEHHUE NIOJAYH.

Ceepno cnmpanbHOE COCTOMT U3 paboueil dYacTH, BKIIOYAIOUICH pPEXYLYI0 U
HaIIPABJISAIONIYI0 YaCTH, IIEMKU U XBOCTOBMKA. KOHMUYECKHE XBOCTOBUKHM CBEpJ UMEKOT
JanKy, HWIMHIPUYECKUE BBITOIHSAIOTCS C IOBOJKOM WIIM O€3 MOBOJKA.

IToBepXHOCTH JI€3BHIA CBEPJIA U €TI0 PEKYIIME KPOMKH MOKa3aHbl HA pUCYHKE 1,2:

1 - mepenHsisi MOBEPXHOCTBH JIE3BUS - YACTh OBEPXHOCTH BUHTOBOW CTPYKEUHOM KaHABKHU;
2 - TIaBHAs 3aJHSS MOBEPXHOCTH JIE3BUS MOXKET OBITh KOHHMYECKON IMOBEPXHOCTHIO,
BUHTOBOW WJIH IUIOCKOCTBIO;

3 - BcnomoraTenbHas 3aJHsAs MOBEPXHOCTh JIE3BUS (JIGHTOYKA) — YacTh KOHMYECKOU
IIOBEPXHOCTH C OYEHb MAJIO KOHYCHOCTBIO, OCh KOTOPOM COBIAJAET C OCBIO CBEPIIA;

4 - raBHas pexymas KpoMka, oOpa3zyemas rnmepecedyeHueM IepeHed U TIaBHOM 3aaHen
IIOBEPXHOCTEM;

5 - BcmomoraTenbHash pexylas KpoMKa, oOpa3dyemasi TepeceueHHUeM IMepeaHerl u
BCIIOMOTATEIBLHOU 3aJHEU TTOBEPXHOCTEM;

Yoocmoliux devwa PRXpuon «

Horpal mouion o

e ¥ Wexwa

Puc. 1. KOHCTpyKTUBHBIE DIIEMEHTHI CBEpa
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Puc. 2. [ToBepxHOCTH JI€3BUIl CBEpJIa U €r0 PEKYIINE KPOMKH

6 - momepeuHas KpoMmKka (TepeMbluka) oOpa3yeTcsi MpU TMEPECEUCHHH IBYX TJIABHBIX
3aJIHUX TTIOBEPXHOCTEMN CBEPIIA;

7/ - BeplIMHA JIe3BUSI — TOYKAa MEPECEUCHUS] TJABHOM M BCIOMOTATEIbHOW PEXYIIUX
KPOMOK;

8 - cmMHKAa CcBepjia — 3aHWKEHHAs OTHOCUTEIBHO JICHTOYKH IOBEPXHOCTD,
npelHa3HAYCHHAs Ul YMEHBIICHUS TPEHHS MEXIy CBepJIoM U 00paboTaHHOU
MOBEPXHOCTBIO OTBEPCTHSI.

I'eomeTpuueckue mapameTpsl cBepia u3oOpaxkeHbl Ha puc. 3. Ilepennuii yron cBepia y
usMmepsiercsa B mockoct N—N, mpoxossiieil uepe3 TouKy pexylieil KpOMKH, HOpMaJIbHO
K Hel. 3aJlHUI yToa o u3Mepsercs B m1ockoctu O—O, NpOXOsIIe Yepe3 3Ty KE TOUKY,
KacaTeIbHO K oOpasyromeMy IWINHAPY, Ha KOTOPOM JIeKHUT paccMaTpuBaemasl TOYKa
(mapasuiesibHO OCH CBEpJIA).

[Tepennuii yroa y - yroia Mexay KacaTelbHOM K MEPEIHEN MOBEPXHOCTH U HOPMAJIBIO B
ATOH K€ TOUKE K MOBEPXHOCTH, KOTOPYIO OMUCHIBAET PEKyIIasi KpOMKA IIPU BPAILICHUH €€
BOKPYT OCH cBepJia (yCEUEHHBIN KOHYC). 3HaUCHHE MEPEIHETO yTila SBJISICTCS BEIUYUHON
NEPEMEHHOM BJIOJb PEXYIIEH KPOMKH M 3aBUCUT OT JUaMeTpa, Ha KOTOPOM JICKHUT
paccmaTpuBaeMas ToOYka. MakcMMalbHOE 3HaueHue y — Ha mnepudepun cBepia (B

wiockoctd N1-N1) u MuHMManbHOE — B pailoHe MEPEMBIUKH.
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Puc. 3. Cratnueckue yrisl cBepJiia

3aaHUM yTOoJ o - YroJ MEXAY KacaTelIbHOU K OKPYKHOCTH, KOTOPYIO OIKCHIBAET TOUKA
PEXKYIIEN KPOMKH IPU BPALICHUHU €€ BOKPYT OCH CBEPJIA U KACATEIIbHOU B TOM JKE€ TOUYKE K
3alHE TOBEPXHOCTH CBEpPJIA. 3HAYEHUE 3aJHEr0 yria SBISIETCS TaKXKe BEIMYUHON
NEPEMEHHON, MAKCUMAJIbHOE 3HAYEHUE — B palilOHE MEPEMBIYKH, & MUHUMAJIBHOE 3HAYEHUE
— Ha iepudepun ceepna (B mwiockoctu O1-01).

VYroa npu BepmmHe 2¢ U3MEpSAETCS MEXIY MPOEKUUEN ABYX PEXYIIUX KPOMOK (pHC
6.3), oOpasyercs 3aToukoil cBepia. BenuumHa yria 2¢ 3aBUCUT OT TBEpPAOCTH U
MPOYHOCTU MaTepuasna. 3HauYeHUs yria 2¢ aexar B npeaenax ot 70° qo 140°.

Yron ¢l obpasyercs 3a cueT OOpaTHONW KOHYCHOCTH HAIIpPaBJISIONIEH YacTH CBepja H
IpEAHA3HAYEH JUI HCKJIKOYEHHs BO3MOXKHOCTM 3alllEMJICHUS CBepjia B OTBEPCTHUH.
3nauenus yriua ¢l He npessimarot 0,5°—1,5°.

Yrom W - yron HakjOHa BHHTOBOM KaHaBKH. M3MepseTcss MeXIy KacaTelbHOW K
BUHTOBOM KaHaBKEe M ocbio cBepia (puc. 6.1). 3HaueHue yria W sBISETCS BEIUYMHOU
NEPEeMEHHOM, YMEHbIAeTCs OT Tepudepur K IEHTPY CBEpJia, 3aBHCHUT OT CBOMCTB
o0pabaTbIBaeMOro MaTepuralia u HaxoJauTcs B npeaenax 15°-45°.

Yron HakjgoOHa MEPEMBIYKH Yy HAXOAUTCS MEXKAY NPOCKIMEN TJIABHOM PEKyIIEH

KPOMKH Y TIEPEMBIYKH Ha MJIOCKOCTh, MEPIIEHIUKYIISIPHYIO K OCH CBEpJIa.
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Tak jxe, Kak U IIPHU TOUCHHUH, [TPH CBEPJICHUM MMEIOT MECTO KMHeMaThueckue (paboune)

YTJIbl, KOTOPBLIC U3MCPAIOTCA OTHOCUTCIbHO JIMHUKU PC3aHUA.

MeToanyeckue yka3aHusi 0 BHINOJHEHHIO padoThl

1. H3mepenue KOHCMPYKMUBHBIX U 2E0OMEMPUYECKUX INEMEHNOE C8epia
KOHCTPYKTUBHBIE 3JIEMEHTHI CBEpiia U3MEPSIOTCS YHHBEPCAIBHBIMU WHCTPYMEHTAMH -
IITAHTEHIUPKYJIEM, MUKPOMETPOM, YHUBEPCAIBHBIM YTJIIOMEPOM U IPYTHUMH CPEICTBAMU,
UMEIOLIMMUCS B paclopsbDkeHud Jaboparopun pesanus. [lpuembl  u3mepeHuit

IpeICTaBIICHbI Ha pUC.

/lesmosxa

Puc. 4. U3mepenne nuaMetpa cBepiia ITAHTCHIUPKYJIEM

Puc. 5. U3mepenne TonmuHbl CepILIEBUHBI CBEPIaA
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VYT0on HaKIOHAa BUHTOBOM CTPY)KEUHON KaHABKU W OMPEIENSIOT MO0 HETOCPEACTBEHHBIM

U3MEPEHUEM HACTOJIbHBIM YTJIOMEPOM, JIMOO OMpPEAENAIOT MO OTHEeYaTKy, MOJy4aeMOMY

OyTeM MPOKATBIBAHMS CBEpJIa MO Oymare M U3MEpsSEMOMY YHHBEPCAIBHBIM YIIIOMEPOM

(puc. 9).

Puc. 8 M3mepenune yria HaKJIOHa MONEPEYHON KPOMKHA YHUBEPCAIBHBIM YTIIOMEPOM
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Puc. 9. 3mepenue yriia HakJI0Ha BUHTOBOW KaHABKU W

Yempoiicmeo 2naokozo mukpomempa muna MK-25

OCHOBHBIE JIEMEHTHI KOHCTPYKIHHU T'IIaAKOTO MUKPOMETpPaA:

1.2 3 4 5 6 7
\

N Starrett
N No. 43 ]

. Cko0a nomxHa ObITh )KECTKOH, €€ nedopMalius IPUBOJIUT K OIITMOKE U3MEPEHUS.

. IlaTka MOXeT OBITH 3alPECCOBaHA B KOPIYC, @ MOXKET OBITh CMEHHOM.

. MuKkpoMeTpHuYeCKHii BUHT, KOTOPBIH IepeMeniacTcs Mpy BpalieHUH TPEIIOTKH 7.

. CTomopHOe yCTPOWCTBO BHITIOJIHEHO B BUJE BUHTOBOTO 3akuMa. Mcmonb3yeTcs st pukcaruu
MUKPOMETPUUYECKOTO BUHTA MPU HACTPOHKE MprOOpa WM CHATUU MTOKa3aHUM.

. Crebenp. Ha Hero HaHECEHBI JBE NIKaJbl: TPOHYMEpOBaHHAas (OCHOBHAs) ITOKa3bIBACT
KOJIMYECTBO IETBIX MIJITUMETPOB, AOTOJHUTEIbHAS — KOJTHMYECTBO TIOJJOBUH MIJTUMETPOB.

. bapaban, mo KOTOpOMYy OTCUMTHIBAIOT JIECATHIC U COThIE oM MuMMeTpa. Toper Oapabana
TaK)Ke ABJISCTCS YKa3aTeJIeM JJIs Kbl CTEOS 5.

. TpemoTka aJist BpaleHus: MUKPOMETPUUYECKOTO BUHTA 3 M PETYJIMPOBKHU yCHUITHS.

. DTaJjoH AJisl TPOBEPKHU U HACTPOUKUA UHCTPYMEHTA.
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H3zmepenue ouamempoe mukpomempom
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VYKkazareineMm Mpu OTcUeTe MO IIKajle cTedns 2 ClayKUT Topen OapabaHa 3, a MpOJOJIbHBIN
mTpux 1 sBISETCS yKaszaTesdeM JUisl KpyroBoi mikansl 6apabana 3. [IpoHyMepoBaHHas mikaia
cTelns 2 (HWKHSSA) MOKA3bIBaeT KOJIMYECTBO MUJIJIMMETPOB, a €ro JOMOJHUTENbHAs IIKajia
(BEpXHsIs) CIIYKUT ISl OJICYETA MMOJOBUH MUJJIUMETPOB.

[TocnenHuil MOJHOCTBIO OTKPBITHIA OapabaHOM IITPUX MPOHYMEPOBAHHOW MUIITUMETPOBOM
HIKaJIbl (HUKHEHM) cTe0JIs1 COCTABIISIET 1I€JI0€ YMCIIO MUJUTUMETPOB. Eciu npaBee 3Toro mrpuxa
UMEETCsI OTKPBITHIN IITPUX JIOMOTHUTEIBHOM KAkl (BEpXHEH), Hy>KHO mpubaButh 0,5 MM K
MOJIyYEHHOMY 3HAY€HHUIO.

[Ipu orcuere moka3zaHWii KPYroBOW IIKanakl 3 B pacueT OepyT TO €€ 3HaYCHHE, KOTOPOE
COBIIAJIa€T C MPOOIbHBIM ITpuXxoM 1. Takum oOpazoM, Ha BepxHEM U300pa)KEHUH TTOKa3aHUS
npudopa COCTaBIISAIOT:

16 +0,22 = 16,22 mm.

17+ 0,5+ 0,25 =17,75 mm.

Ilopaook nposedenusn uzmepenuii MUKpOMEMpPOM

Paboune moBepxXHOCTH MHKpPOMETpa pa3BOJAT HA BEIMYMHY YyTh OOJBIIYIO, YEM pa3Mep
u3MepsieMoi aetanu. ToplieBble MOBEPXHOCTH MSATKM M MUKPOMETPUYECKOTO BUHTA UMEIOT
BBICOKYIO TBEPAOCTD JIJIsl yCTOMYUBOCTH K UCTHUPAHHUIO.

[TaTKy cierka nNpwXHMarT K JE€TAIA M BpPAIAlOT MUKPOMETPHYECKUH BUHT C IOMOILBIO
TPELIOTKU JO CONPUKOCHOBEHUS €ro C M3MEpPSEMOW MOBEPXHOCTHIO. TpEemoTKa CIy>KUT s
peryJaupoBaHUsl yCWIMsSI Hatdara — Jenaercss oO0blyHO 3 — 5 menukoB. [lonoxkeHue
MUKPOMETPUUYECKOTO BHUHTA (PUKCUPYIOT C TOMOIIBIO CTOMOPHOrO YCTPOMCTBA IJIsi TOTO,

yTOOBI HE COUTH MMOKA3aHMS IIpu CYUTBIBAHUH 3HAUYEHHUM CO IIKAJbI.
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B npouiecce paboThl ¢ MUKPOMETPOM €T0 CIEAYET AEpiKaTh 3a CKOOy TakKuM 00pa3om, 4TOOBI
ObL1a BUJHA IIKaja CTeOJIs, U MOKa3aHUsI MOXKHO OBLIO CHSTh Ha MECTE.

[Ipy wu3MepeHuM pAuaMeTpa Baja, U3MEPUTEIbHbIC IMOBEPXHOCTH HYXHO BBICTABIISITH B
JWaMETPAIbHO NPOTHUBOIMOJOXKHBIX Toukax. [Ipm sTOM mnATKa npUKMMaeTcs K Baly, a
MUKPOMETPUUYECKUM BHUHT, KOTOPHIM MEIJIEHHO BpaIllalOT TPEIIOTKON, MOCIeI0BaTEIbHO
BBHIPABHUBACTCS B JIByX HAIPAaBICHHUSIX: OCEBOM W paauanbHOM. [locie paboTel HE0OX0AMMO
MPOBEPUTH TOYHOCTh MHCTPYMEHTA C MIOMOIIBIO 3TAJIIOHA.

4. OxpaHa Tpyaa U TeXHUKA 0e301aCHOCTH

[Tpu mpoBeneHun paboOTHl B JIAOOPATOPHUH JODKHBI BBIONHITHCS TPEOOBAHMS JCHCTBYIOIICH
WHCTPYKIIMM 10 TEXHUKE Oe3omacHocT . B ganHON pabore ciemyer oco0oe BHUMAaHHUE
oOpaillaTh Ha OMACHOCTh TpPaBMaTW3Ma IMpU OOpAIIEHHH C OCTPO 3aTOYEHHBIMU JI€3BUSAMH
METANIOPEKYIIMX WHCTPYMEHTOB. Heobxoaumo mnpenoTBpamiarh MajJeHue WHCTPYMEHTOB U
CIIy4aliHOE PE3KOE BO3IEUCTBUE UX JIE3BUM HA KOKHBIN IIOKPOB YEIIOBEKA.

5. llopsinok BhINOJIHEHNS JIa00PATOPHOH PadoThI

1. O3HaKOMUTKCS C COIEPKAHUEM U METOJIUKON MPOBEACHUS paOOTHI.

2. VI3y4uTh KOHCTPYKIIUIO CBEPJIA, MPUHIIUI ACHCTBUSI U3MEPUTEIIBHBIX TPUOOPOB.

3. 3MepuTh KOHCTPYKTUBHBIE MMAPAMETPbl CBEPJIA U YTJIbl. Pe3ynbTaThl UBMEPEHUN 3aHECTU B
Ta0IuILy.

4. 3apucoBaTh 3CKHU3 CBEpJia C MPOCTAHOBKOM BCEX JIMHEMHBIX U YIJIOBBIX Pa3MEPOB.

6. Conep:kanue oryera

1. Tema paGoThI.

2. llenb paboTHI.

3. 3agaHue Ha M3MEpPEHUE U pacyeT OCHOBHBIX KOHCTPYKTUBHBIX W TI€OMETPHUECKHUX
napaMeTpoB.

4. 3anonnenue Tabnuipl 1 - PesynbraTel u3mMmepeHui.

5. Dcku3 cBepna ¢ yKa3aHHUEM €ro OCHOBHBIX KOHCTPYKTHUBHBIX U T€OMETPUYECKUX IJIEMEHTOB U
VX 3HAYEHUM.

7. KOHTpO/IbHBIE BONIPOCHI

1. HazoBuTe OCHOBHBIC YaCTH U OBEPXHOCTH CBEpJIA.
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2. JlaiiTe onpeniesieHUE yTIJIOB pe3aHus CBEpIia.
3. Kak u3MeHSI0TCSl 3HAYEHHUS NIEPEIHUX U 33IHUX YTJIOB CBEpJIa MO JJIMHE PEKYILEeH KPOMKHU?

4. IlosicHuTE CXE€MBI U3MEPEHUS YTIIOB CBEPIIA.

TABJIMIIA 1 - PE3VJIBTATHI W3MEPEHUI

1.HanmeHoBaHnue cBepna 1
2.Matepuai pexyllen 4acTu cBepiia 2
3.HomunanbHbiil nuametp cBepina D B MM 3
4.001as JyiHa cBepilia B MM 4
5.Jnuna paboueii yacTu CBEpJia B MM 5
6.Dopma 3aTOUKH CBepiia 6
A 7.duameTp pexylei yactu cBepia mo jeHtoukam D B mm(y | 7
% TJIABHBIX PEXKYIINX KPOMOK)
%‘ 8. luamertp paboueii yactu cBepia y meiiku D1 B MM 8
: 9.Paccrosinue Mexay usmepsieMpMH no3uusiMu L1 B MM 9
§ 10.ITepenan nuameTpoB (0OpaTHasi KOHYCHOCTb) 10
8 [(D-D1)/ L1]* 100 %
11.Yron HakjIoOHAa BUHTOBOM KaHAaBKU ~ ® 11
12.Yron 3aTouku cBepia 2@ 12
13.Yron HakjI0HA TONEPEYHON KPOMKH 13
14.Pa3mep cepalieBUHBI CBEpiia Yy XBOCTOBHMKa - Bl B MM 14
15. Pa3mep cepaueBUHBI CBEPJIA Y BEPIIMHBI 15
(y momnepe4Hoil kKpomkn) - B2 B MM
E é 16. PaccTostHue Mex a1y u3MepsieMbIMU o3utusaMu L2 B mm 16
% % 17. Tlepenag pa3mepoB (YTOJIIICHHE CTEPIKH) 17
S § [(B1-B2)/L2]*100%
18.Pa3mep koHnyca Mop3e XBOCTOBUKA 18
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JIABOPATOPHAS PABOTA Ne3

Tema: «3mepeHne reoMeTpuuecKuX napameTpoB ppe3bn»

Heab: O3HAKOMUTH CTYJIEHTOB C KOHCTPYKIMSIMU UEIbHBIX OCTPO3aTOYEHHBIX U
3aThUJIOBaHHBIX (pes.
[IpuoOpecT yMEHUsI W HaBBIKM 10 OINPEACICHUIO U H3MEPEHUIO T'€OMETPUYECKUX
napameTpoB (pe3bl
Oo6opynoBanmue:
-ppe3bl MUIUHIAPUYECKUE, LIETbHbIC
-IITAHT€HIIUPKYJIb
-JIMHENKA
- YHUBEPCAJIbHBIN YIIIOMEp
-TpaHCIOPTUP
IMopsiioKk BbINOJIHEHHS PA0OTHI:
-U3y4eHHue KOHCTPYKIUH ¢pe3. M3ydueHne MeTo 0B KOHTPOJIS TeoMeTpuu ¢pes.
-Olpe/ieJieHre TUIa, Ha3HaueHusl ppe3bl
-aHaJIM3 COCTaBHBIX YacTe (pesbl
-oTpeieNieHe MaTepuaia pexyiien U KpenexHoi yactent ¢hpesbl
-U3MEpPEHHE T€OMETPUUECKUX U KOHCTPYKTHUBHBIX MapaMeTpoB (ppe3
-BBIMIOJIHEHUE 3CKH3a

Teopernyeckass 4acThb

®pe3bl BHIMOIHSIOTCS C MPSIMbIMUA, BUHTOBBIMU U HAaKJIOHHBIMU KaHaBKamMu. Dpe3bl C
OpsIMBIMH  KaHaBKaMU TPUMEHSIIOTCS TNpu  00paboTke (PacOHHBIX TOBEPXHOCTEH U
HEIUPOKUX Ta30B. OCHOBHOM HEIOCTATOK ATUX (Gpe3 — OTCYTCTBUE IJIABHOCTH B paboTe
(paBHOMEpHOCTH (pe3epoBaHMs), YTO TMPU Majol TIyOWHE pe3aHus TMPUBOIUT K
BUOparusaM. [ ycTpaHEHUs 3TOTO HEJOCTaTKa PEXYIIMM 3yObs JENAIOT HAKIOHHBIMH
OTHOCUTENBHO ocH ¢pe3bl. HakaoH MoeT ObITh JIeBbIM M TpaBbiM. [lo KOHCTpyKIuu

3yObeB (ppe3bl AT HA BE TPYIIIIHL:
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a) pe3bl ¢ OCTPO3aTOYECHHBIMH 3yObsIMU;
0) ¢pe3bl C 3aThIIIOBAHHBIMU 3yObsIMHU.
®dopMBI OCTPO3aTOUYCHHBIX M 3aTHUIOBAHHBIX 3yObeB IMOKa3aHbI Ha (puc.la, 0, 6, 2).

®pe3sbl, NpeHa3HaueHHbIE 11 00pa00TKU TUIOCKUX MOBEPXHOCTEH, a30B, YCTYIIOB U
T. 1., He TpeOyloT coxpaHeHus mpoduiss 3yda MNpU NEPEeTOUKaxX, I[OITOMY OHH
U3rOTaBJIMBAIOTCS C OCTPO3aTOYCHHBIMH 3yObsiMHu (pHC. 1a, 6, 8). 3yObs mo dopme (puc.la)
HauOoJIee MPOCThHI B U3TOTOBJIEHUH, HO MaJIO MPOYHBI.

dopma 3yObeB 1o napabdosie (puc.16) cnocoOCTBYeT MOBBIIMICHUIO TPOYHOCTU 3y0a U
PEKOMEHIYeTCsl JUIsl W3TOTOBJICHHS IEIbHBIX IMIMHIPUYECKUX U KOHIEBHIX (pe3 co
cnupalibHbIMU KaHaBkamu. @Popma 3yObeB ¢ Qackamu f u fi (puc.lg) mpocta B

HU3TOTOBJICHUU U O6J'IaI[a€T JIOCTAaTOYHOM ITPOYHOCTBIO.

MACKOCMU NEpemosex N\/'L"’““

L T
r y el
= fo/p \
J"_'T <1
| | J
N e
- -

0)

MAoCKoCTH
NERETOMER

ARXMMELOES
CrMpane

Puc. 1. ®opmsl 3yOneB ¢pe3

®pe3sl ¢ 3aTBIOBAaHHBIMH 3yObSIMH TPUMEHSIOTCS i1 00pabOTKU  (hacCOHHBIX
nmoBepXHOCTeH. [l coxpaHeHWs TOCTOSHCTBA TpOodWIs 3aThUIOBaHHBIX  (pe3
HE00X0MMO, 4TOOBI BbIcOoTa Tpodumias h B kaxmoMm pamauanbHOM ceueHnn AA1—BBi

ocTaBajlaChb HEM3MEHHOU 1ocie nepeTouek (puc. 4.12). 3aaHsst TOBEpXHOCTh y TakuX (ppe3
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oOpa3zyeTcst 3aThUTOBAHUEM 110 apXHUME0BOM MM JorapudMuydeckon cnupanu. Bennunna

najeHus 3aTbUiKa ppe3bl pacCUUThIBAeTCs Mo (hopmyie:

K =@tga0,
z

rae D — HapyxHbIil tuametp Gpesbl; olo— 3aIHUAN YTOJ Ha HAPY>KHOM TMaMeTpe HOBOM
bpe3bl; Z — 9ucio 3yObeB.

[Tonnast rmyOuHa kaHaBok H mexny 3yObsiMu paccuuThiBaeTcs 1o ¢popmysie:

H>h+k+r,

rae h — monmuas BeicoTa (hacoHHOTO MpOuUis; I — paauyc 3aKpyTJEHUs BIIaIUHBI
(0OBIYHO I' = 2 MM).

[lo xoHcTpykiuu ¢Gpe3bl MOTYT OBITH IICJIBHBIMH, COCTaBHBIMU, COOPHBIMH U
HAaOOPHBIMH, COCTOSIIIMMHU U3 HECKOJBKUX OTAEJBbHBIX CTAaHAAPTHBIX WU CHEUUATbHBIX
¢dpe3 u npeHa3HAaYeHHBIX 171 OTHOBPEMEHHON 00pabOTKH HECKOJIBKUX MMOBEPXHOCTEH.

[To ciocoOy KperieHus: HoKel pa3nnyaroT cOopHbIe (pe3bl:

a) CO BCTaBHBIMM HOKaMH;

0) C MEXaHUYECKUM KPEIUIEHUEM K KOPITYCY TUIACTUHOK TBEPJIOTO CILIaBa.

[To pacnonoxeHuo 3yObeB OTHOCUTEIBLHO OCH PAa3INyYaroT: (Ppe3bl HUINHIPUUYECKUE C
3yObsSIMH, PACIOJIOKCHHBIMA HA TMOBEPXHOCTH HIUIWHApPA (pUC. 2a); (hpe3bl TOPIOBBIE C
3yObsIMU, PACIOJIOKEHHBIMU Ha TOple IMIMHapa (puc. 26); (ppe3sl yrioBbie ¢ 3yObsiMH,
pacmoyioKeHHBIMH Ha KOHyce (puc. 26); ¢hpe3bl pacoHHBIC C 3yObsIMHU, PACIIOIO0KEHHBIMU
Ha TOBEPXHOCTH ¢ (hacoHHON oOpa3zyromieil (puc.2e) (C BBIMYKJIBIM M BOTHYTHIM
npodusieM); ¢pes3pl, uMeromme 3yObsi KaKk Ha LMJIMHIPUYECKOM, TaK M Ha TOPLIOBOM
IIOBEPXHOCTH, HAIIPUMEP JUCKOBBIC JBYX- U TPEXCTOPOHHUE (pUC20); KOHIIEBBIE (pHC. 2¢);
IIMTOHOYHBIE (pHcC. 20/, 3).

[lo HampaBieHuto 3yObeB (Qpe3bl MOTYT ObITH MPSIMO3YOBIMHU (pHUC. 20), B KOTOPBIX
HallpaBIAIONasl  JIMHUSA  [E€peJHEld  IOBEPXHOCTUM  JIE3BUS  NPSMOJMHEHHA U
NEPHEeHAUKYJIIpHA HAMpaBiICHUI0 CKOPOCTH TIJIABHOTO JBW)XXEHUS pe3aHus (mon
HalpaBISAIONIEA JIMHAEU TMepeAHEd NOBEPXHOCTH IMOHUMAKOT JIMHUIO, IO KOTOPOH
JIBUKETCS TOYKA TMPSMOM, OIMMCHIBAIONIEH STy MOBEPXHOCTH); KOCO3yOwie (pHcC.22), y

KOTOPBIX HalpaBJIAOm@as JIHHUA HCpGI{H@fI IMOBCPXHOCTU JIC3BUA HpHMOHHHCﬁHa )51
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HAKJIOHEHA [I0JI YIJIOM K HAaNpaBJICHUKD CKOPOCTH TJIABHOTO [IBMKCHUSI pE3aHUs; C
BUHTOBBIM 3yOOM (puC. 2a), B KOTOPBIX HaIpaBJIAIONIAsl JUHUS MEepPeHENH MOBEPXHOCTHU
SIBJISICTCSI BUHTOBOIA.

[To cnocoOy KperieHuss Ha CTaHKE pa3iudaroT (Ppe3bl HacaJHbIe ¢ OTBEPCTHUEM IO

OIIpaBKy U KOHLOEBBLIC C KOHUYCCKUM WJIW HUJIWHAPHUYCCKUM XBOCTOBUKOM.

Puc. 2. Tunsl ¢ppe3 0011ero Ha3HAUCHUS

Omnpenenenre pacueToM U 0OMEpPOM CIIETYIONINX MapaMeTpoB Ppes:

D

- H=t _ -z,
tglzm

oces

l. lllar o cnivpanmu =~ H =

rae D — nuamerp ¢pesbl; toces — OCEBOM MIar pesbl; z — yucio 3y0beB Ppe3bl; Pen —
yToJ1 HaKJIOHA 3y0a K ocH (pe3bl.

2. OKpyXHO#, 0CEBON HOPMALHBIN mar Gpe3bl

_ . _ Cokp _
t()Kp - ’ toces - ’ tN _toxp COSﬂm.

yA tgp.,

3. Yrubl pexyiiero 3y0a 1 B HOpMaJIbHOM CEYEHUU
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1:gyN = tg}/mapu COSﬂw !

tgamopu .
CoS A,

tgay =
MeToabl KOHTPOJIA TeOMEeTPUYECKUX 3JIeMeHTOB (pe3
[Ipn wm3MepeHuH YIJIOB HAKJIOHA chnupain 3yobeB ¢pe3 Pen uiam yriaa mpoduis
YTIOBBIX (Ppe3 0OBIYHO MOJIB3YIOTCS YHUBEPCAIBHBIMU YIJIOMEPaMH, KaK 3TO MOKa3aHO Ha
puc. 3 u 4. Jlnsg u3MepeHus nepeHuX U 3aJlHUX yTJIOB (Ppe3 B HOPMAJILHOM U TOPIIEBOM
CEUCHHSX TMOJB3YIOTCS YIIIOMEPOM KOHCTPYKIIMM WHXKeHepa babGuwmnwuiiepa. Ha puc. 5

MOKa3aHa cXeMa M3MEPEHUs MepeIHEero yria ¢ppe3bl B TOPIEBOM CCUCHHH, a Ha PHC. 6 —

CXeMa U3MCPCHUA 3aJHCTO YIJIA.
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Puc. 5. W3smepenue nepeanero yria yriomepom babunnuiepa

Puc. 6. U3mepenne 3aanero yria yriomepom babunnuiiepa

OxpaHa Tpy/la ¥ TEXHUKA O€30MMaCHOCTH
[Ipu mnpoBeaeHun padOTBI B J1aOOPATOPUM JAOJKHBI  BBINOJHATHCA TpeOOBaHUs
JeMCTBYIOIIEH MHCTPYKIMM TO TexHuKe Oe3zomacHoctu. Cremyer oco0oe BHHUMaHUE
oOparmiarh Ha ONaCHOCTh TPaBMaTHU3Ma MPHU OOPAIIEHUU C OCTPO 3aTOYECHHBIMH JIE3BUSIMU
METAIUIOPEXYIIMX UHCTPYMEHTOB. HeobxonuMo npeaoTBpalaTte najieHue HHCTPYMEHTOB

)41 cnyqaﬁﬂoe PE3KOC BOBHGﬁCTBHG UX JIe3BUM Ha KOXKHBIN ITOKPOB YCJIOBCKA.

Conep:xxanue oT4éTa:
B OTYETE cienyer yKa3aTh:
- HanmeHnoBanue paboTHI.
- Henb paboTHI.

- Ucnons3zyemoe o6opyaoBaHue, HUHCTPYMEHTBI, MaTEPHAIIBI.

- Tabnuna 1 - Pe3ynbrarsl U3MEpEHUH.

-Ocku3 ppe3sbl.

-BbIBo1bI O pe3ynbTaTax BHITIOJIHEHHON PabOTHI.

KonTpoabHbIe BONPOCHI

1.CocTaBHBIC YaCTH M DJIEMEHTHI MIJIMHIPUICCKON (PPE3HI.

2. Kakue ¢opmbl 3yObeB ¢pe3 cymiecTBy0T? KakoBo MX NMPUMEHEHUE B KOHCTPYKITUSX
bpe3?

3. [Touemy (haconHbIe Ppe3bl UMEIOT 33 JHIOI0 MTOBEPXHOCTH 3y0a 3aThIIIOBAaHHYIO?
MoryT 11 ObITh acoHHbBIE (PPE3BI C OCTPO3ATOUEHHBIM 3yOOM?

4. Kak u3mepstoTcst yriisl Ppe3nr?

5. Kakue Tunsl KoHCTpYyKUui (ppe3 cymiecTByroT? KakoBo ux mpumMeHeHue?
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6. C KaKko# 1eNbI0 AeNaloT Ppe3bl CO CHUPATLHBIM 3yOoM?

TABJIMIIA 1 - PE3VJIBTATBI W3MEPEHUH

l.HaumenoBanue u tum (ppessl 1
2.Matepun (pe3s 2
3.HomuHanbHBI HApPYXHBIM JUAMETP D|3

bpe3bl B MM

4. HomunanbHbIH muameTp otBepctuss d BMM | 4

5.HomunanbHas jynHa Gpessl B MM 3)
6. Yuco 3yobeB ¢pessl (1o Topiy) 7 6
7.YTON HaKJIOHA BUHTOBOTO 3y0a ® 7
8. OKBUBAJIEHTHOE YUCIIO 3yObeB Z, 8
O.Ilepenuuii yron y U Vu 9
10.3agamii yron o U O 10
11.Yron 3aoctpenus: 3 11
12.¥Yron pe3anust o 12
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